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(57) Abstract: A compound of formula (I) wherein: n is 1 
or 2; R* is chloro. fluoro, bromo, methyl or methoxy; R^ is as 
defined within; R^ is as defined within; and R* is hydrogen or 
fluoro; or a pharmaceutically acceptable salt or an in vivo hy- 
drolysable ester thereof is described. The use of compounds 
of tormula (I) in the production of an elevation of PDH ac- 
tivity in a warm-blooded animal such as a human being are 
also described. Pharmaceutical compositions, methods and 
processes for preparation of compounds of formula (I) are de- 
tailed. 
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SUBSTITUTED N-PHENYL 2-HYDROXY-2-METHyL-3 , 3 , 3-TRIFr.UOROPROPANAMIDE DERIVATIVES 
WHICH ELEVATE PYRUVATE DEHYDROGENASE ACTIVITY 

The present invention relates to compounds which elevate pyruvate dehydrogenase 
(PDH) activity, processes for their preparation, pharmaceutical compositions containing them ' 
5 as active ingredient, methods for the treatment of disease states associated with reduced PDH 
activity, to their use as medicaments and to their use in the manufacture of medicaments for use 
in the elevation of PDH activity in warm-blooded animals such as humans, in particular the 
treatment of diabetes meUitus. peripheral vascular disease and myocardial ischaemia in 
warm-blooded animals such'as humans, more particularly to their use in the manufacture of 
10 medicaments for use in the treatment of diabetes mellitus in warm-blooded animals such as 
humans. 

Within tissues adenosine triphosphate (ATP) provides the energy for synthesis of 
complex molecules and, in muscle, for contraction. ATP is generated from the breakdown of 
energy-rich substrates such as glucose or long chain free fatty acids. In oxidative tissues such 

15 as muscle the majority of the ATP is generated from acetyl CoA which enters the citric acid 
cycle, thus the supply of acetyl CoA is a criUcal determinant of ATP production in oxidative 
tissues. Acetyl CoA is produced either by P-oxidation of fatty acids or as a result of glucose ' 
metabolism by the glycolytic pathway. The key regulatory enzyme in controlUng the rate of 
acetyl CoA formation from glucose is PDH which catalyses the oxidation of pyruvate to acetyl 

20 CoA and carbon dioxide with concomitant reduction of nicotinamide adenine dinucleotide 
(NAD)toNADH. 

In disease states such as both non-insulin dependent (NIDDM) and insulin-dependent • 
diabetes mellifu§*(K)DM),--6xidatioiimBpids-'i5 increased with a concomitant reduction in " 
utilisation of glucose, which contributes to the hyperglycaemia. Reduced glucose utilisation in 

25 both IDDM and NIDDM is associatedjKith a reduction in PDH activity. In addition, a further 
consequence of reduced PDH activiigrmay be tiiat an increase in pyruvate concentration 
results in increased availability of lactate as :ai substrate for hepatic ghi^eog^Desis. It is 
reasonable to expect that increasing the activity of PDH could increase the rate of glucose 
oxidation and hence overall glucose' utilisation, in addition to reducing hepatic glucose output. 

30 Another factor contributing to diabetes mellitus is impaired insulin secretion, which has been 
shown to be associated with reducfcdPDH activity in pancreatic p-cells (in a rodent genetic 
model of diabeteKHwUitus^ou 6t al'?fi996) Diabetes 45: 580-586). 
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Oxidation of glucose is capable of yielding more molecules of ATP per mole of 
oxygen than is oxidation of fatty acids. In conditions where energy demand may exceed 
energy supply, such as myocardial ischaemia. intermittent claudication, cerebral ischaemia 
and reperfusion, (Zaidan et al., 1998; J. Neurochem. 70: 233-241), shifting the balance of 
5 substrate utiUsation in favour of glucose metaboUsm by elevating PDH activity may be 
expected to improve the abiUty to maintain ATP levels and hence function. 

An agent which is capable of elevating PDH activity may also be expected to be of 
benefit in treating conditions where an excess of circulating lactic acid is manifest such as in 
certain cases of sepsis. 

10 The agent dichloroacetic acid (DCA) which increases the activity of PDH after acute 

administration in animals. (Vary et al.. 1988; Circ. Shock, 24: 3-18), has been shown to have 
the predicted effects in reducing glycaemia. (Stacpoole et al., 1978; N. Engl. J. Med. 298: 
526-530). and as a therapy for myocardial ischaemia (Bersin and Stacpoole 1997; American 
Heart Joumal. 1314: 841-855) and lactic acidaemia, (Stacpoole et al., 1983; N. Engl. J. Med. 

15 309:390-396). 

PDH is an intramitochondrial multienzyme complex consisting of multiple copies of 
several subunits including three enzyme activities El. E2 and E3. required for the-completion 
of the conversion of pyruvate to acetyl CoA (Patel and Roche 1990; FASEB J., 4: 3224-3233). 
El catalyses the non-reversible removal of COj from pyruvate; E2 forms acetyl CoA and E3 

20 reduces NAD to NADH. Two additional«nzyme activities are associated with the complex: a 
specific kinase which is capable of phosphoiylating El at three serine residues and a 
loosely-associated specific phosphatasi^which reverses the phosphorylation. Phosphorylation of 
a single oh&df theihrec- scrihe rcsidu^fesgeideps^the Ei inactive. The proportion of the PDH in 
its active (dephosphorylated) state is determined by a balance between the activity of the kinase 

25 and phosphatase. The activity of the-.ai!ase may be regulated in vivo by the relative 

concentrations of metaboUc substrates^uch as NAD/NADH, CoA/acetylCoA and adenine 
diphosphate (ADP)/ATP as well as -by the availability of pyruvate itsejE 

European Patent Publication ISlos. 617010 and 524781 describes compounds which are 
capable of relaxing bladder smootivmqscle and which may be used in the treatment of urge 

30 Incontinence. We.have found that ihe.compounds of the present invention are very good at 
elevating PDH activity, a property; aqwhere disclosed in EP 0617010 and EP 524781 . 

Th&^pMS«a*)iaaMaJiM^daafi«jiiaa:ihe surprising, discovery that certain compounds 
elevate PDH activity, a property of value in the treatment of disease states associated with 
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disorders of glucose utilisation sucli as diabetes mellitus, obesity, (Curto et al., 1997; Int. J. 
Obes. 21:1 137-1 142), ahd lactic acidaemia. Additionally the compounds may be expected to 
have utility in diseases where supply of energy-rich substrates to tissues is limiting such as 
peripheral vascular disease, (including intermittent claudication), cardiac failure and certain 
5 cardiac myopathies, muscle weakness, hyperlipidaemias and atherosclerosis (Stacpoole et al., 
1978; N. Engl. J. Med. 298: 526-530). A compound that activates PDH may also be useful in 
treating Alzheimer's disease (AD) (J Neural Transm (1998) 105, 855-870). 

Accordingly the present invention provides a compound of formula (I):- 




OH 



10 (I) 

wherein: 

n is 1 or 2; 

is chloro, fluoro, bromo. methyl or methoxy; 

is selected from one of the following three groups: 

15 i) halo, nitro. hydroxy, amino or cyano; 

ii) -X^-R^ wherein X' is^a direct bond, -0-, -S-, -SO-, -SO2-. -NR^-, -CO-, -CONR^-, 
-NR^CO-. -NR^S02- or NR^CONR^s wherein R^ and R'^ are independently hydrogen or 
Ci:4alkyl optionally substituted with one or more A; and R^ is selected from Ci^alkyl 
optionally substitutedNnth orie or more A, Cs-vcycloalkyl optionally substituted with one or 

20 more A, C3.7cycloalkylCi^alkyl optionally substituted with one or more A, C2-6alkenyl 

optionally substitutedrwith one or more A, C2^alkynyl optionally substituted with one or more 
A, phenyl optionalij^bstituted with one or more D, phenylCi^alkyl optionally substituted 
with one or more heteroaryl ring optionally substituted on a ring caAon bya)ne or more D 
or (heteroaryl ring)Gr^5alkyl optionally substituted on a ring carbon with one or more D; 

25 wherein said heteroaryl ring is a carbon linked 6-membered ring containing 1-2 nitrogen 

atoms or a carbon linked 5-membered ring containing 1-3 heteroatoms selected independently 
from O, N and S;.and wherein if said 5-membered heteroaryl ring contains an -NH- moiety 

* =^t^iU'OgiJii'=flTay%e:opti'onally substituted with a group selected from G; 
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iii) a nitrogen-linked 4-8 membered heterocycUc group optionally substituted on a ri^ 
by one or more D and wherein if said heterocyclic . group contains an -NH- moiety that 

nitrogen may be optionally substituted with a group selected from G; 

R' is C, .ealkyl optionally substituted with one or more A. Cj-Tcycloalkyl optionally 
5 substituted with one or more A, phenyl optionally substituted with one or more D, a 

carbon-linked 6-membered heteroaryl ring containing 1-2 nitrogen atoms optionally 
substituted on a ring carbon by one or more D, or a caiton Unked 5-membered heterbaryl ring 
containing 1-3 heteroatoms selected independently from O. N and S optionally substituted on 
-a ring carbon by one or more D and wherein if said 5-membered heteroaryl ring contains an - 
10 -NH- moiety that nitrogen may be optionally substituted with a group selected from G; 
A is selected from hydroxy, amino, halo, carboxy. iV-(CMalk>^l)amino, 
MA'-di-CCMalkyOamino, carbamoyl and Ct^alkoxy; 
D is selected from: 

i) -X'-R' wherein X" is a direct bond, -0-, -S-, -SO-. -SO2-, -CO-, -NR^'sOj-, -NR'^CO-, 

15 -NR'-CONR'-. -NR"- or -CONR"-; wherein R" and R' are independently hydrogen or CMalkyl 
optionally substituted with one or more hydroxy or C^alkoxy; and R^ is selected from 
hydrogen or C,^alkyl optionaUy substituted with one or more hydroxy or CMalkoxy; 

ii) a 4-8 membered Het which is optionaUy substituted on a ring carbon with one or more 
groups selected from hydroxy, halo. CMalkoxy, CMalkyl or cyano and wherein if said 4-8 

20 men&ered Het contains an -NH- moiety that nitrogen may be optionally substituted with a 
groupselected from G; 

iii>X--Ci^alkyl-X''-R'= wherein X' and R*" are as defined hereinbefore and X** is -S-, -SO- or 
-S02--. .... 

iv) cyano or halo; and 

25 yLysX'-R' wherein X= is -C(0)- or -SO2- and R^ is a nitrogen-linked 4-8 membered 

terocyclic group optionally substituted on a ring carbon by one or more groups selected 
firom hydroxy, halo, CMalkoxy, CMalkyl or cyano and wherein if said^tcroeyclic group 
contains an -NH- moiety that nitrogen may be optionally substituted with a group selected 
fromG; 

30 ~ G is selected from Ci^alkyl optionally substituted with one or more A, C,:6alkanoyl 
:«)ptionally substituted with one or more A, Cj^alkylsulphonyl optionally substituted with one 
««w»e ArC-Kcalkoxycarbonyl optionally -substituted with one or more A. carbamoyl, m ~,c.,^ 
" A^-(CMalkyl)carbamoyl optionally substituted with one or more A. A^-(C i^alkyi)2carbamoyl ■ - - 
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optionally substituted with one or more A and benzoyl optionally substituted with one or more 
A; and 

R" is hydrogen or fluoro; 
or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 
5 In this specification the term "alkyl" includes both straight and branched chain alkyl 

groups but references to individual alkyl groups such as "propyl" are specific for the straight 
chain version only. For example. "C.^alkyl" includes CMalkyl. Ca-Aalkyl. propyl, isopropyl 
and Nbutyl. However, references to individual alkyl groups such as 'propyl' are specific for 
the straight chained version only and references to individual branched chain alkyl groups 
10 such as 'isopropyl' are specific for the branched chain version only. The term "halo" refers to 
fluoro, chloro, bromo and iodo. 

Suitable values for "a carbon-linked 6-membered heteroaryl ring containing 1-2 
nitrogen atoms" include pyridyl, pyrimidyl, pyrazinyl and pyridazinyl. Preferably "a 
carbon-linked 6-membered heteroaryl ring containing 1-2 nitrogen atoms" is pyridyl. In 
1 5 another aspect of the invention preferably "a carbon-linked 6-membered heteroaryl ring 
containing 1-2 nitrogen atoms" is pyridazinyl. 

Suitable values for "a carbon-linked 5-membered heteroaryl ring containing 1-3 
heteroatoms" include pyrrolyl, fiiryl, thienyl, pyrazolyl, oxazolyl. oxadiazolyl. imidazolyl and 
triazolyl. 

20 A "rtitrogen-linked 4-8 membered heterocyclic group" is a saturated, partially 

saturated or^Unsaturated. monocyclic ring containing 4-8 atoms of which at least one is a 
nitrogen atom with optionally 1-3 further heteroatoms selected independendy from O. N and S 
- -wherein assgHi-group can optionally be replaced by a -C(0)- and a ring nitrogen and/or 
sulphur atom may be optionally oxidised to form the A^-oxide and or the S-oxides. It will be 

25 appreciated that in forming this nitrogen Uak. the nitrogen atom is not quatemised. i.e. a 
neutral^^ampound is formed. Suitable values for "nitrogen-linked 4-8 membered heterocycUc 
group" include morpholino. piperidyl, piperazinyl. pyrroUdinyl, thiom^holioo. pyirolinyl, 
homopiperazinyl, pyrrolyl. pyrazolyl, pyrazolinyl. imid^olyl, imidazoUnyl. imidazoUdinyl, 
pyrazoliidinyl and triazolyl. Further suitable values for "nitrogen-linked 4-8 membered 

30 heterocyclic group" include azetidinyl. morpholino, piperidyl, piperazinyl. pyrrolidinyl, 

thicraorpholino, pyrrolinyl. homopiperazinyl, pyrrolyl, pyrazolyl, pyrazolinyl, imidazolyl, 
=^^<=Hraida2!ediflylrimida2olidinyl, pyrazolidiayt and iriazolyl. Preferably a '!nitrogen-liiiked.4-8 
membered heterocyclic group" is morpholino, piperidyl. piperazinyl. pyrrolidinyl. 



» 
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thiomorpholino. pyrrolinyl or homopiperazinyl. More preferably a "nitrogen-linked 4-8 
membered heterocyclic group" is azeadinyl. morpholino. piperidyl. piperazinyl, pyrxolidinyl. 
thiomorpholino, pyrrolinyl or homopiperazinyl. Additional suitable values for 
"nitrogen-linked 4-8 membered heterocyclic group" include azetidinyl. morpholino, piperidyl, 

5 piperazinyl. pyrrolidinyl. thiomorpholino, l-oxothiomorphoUno,l.l-dioxothiomorpholino. 
pyrrolinyl, homopiperazinyl, pyrrolyl, pyrazolyl, pyrazolinyl, imidazolyl. imidazolinyl, 
imidazolidinyl, pyrazolidinyl and triazoiyl. Preferably a "nitrogen-linked 4-8 membered 
heterocyclic group" is morpholino. 1-oxothiomorpholino. 1.1-dioxothioraorpholinp. piperidyl. 
piperazinyl; pynFoKdinyl. thiomorpholino. pyrroUnyl or homopiperazinyl. More preferably a 

10 "nitrogen-lmked 4-8 membered heterocycUc group" is azetidinyl. moiphollno. piperidyl, 
piperazinyl. pyrrolidinyl, thiomorpholino, 1-oxothiomorpholino, l.l-dioxothiomorpholino, 
pyrrolinyl or homopiperazinyl. Particularly as a "nitrogen-linked 4-8 membered 
heterocyclic group" is azetidinyl, morpholino or pyrrolidinyl. Particularly when is a 
"nitrogen-Unked 4-8 membered heterocyclic group" it is thiomorpholino. In another aspect of 

15 the invention, particularly when R' is a "nitrogen-linked 4-8 membered heterocyclic group" it 
is thiomorpholino. piperazinyl. 1-oxothiomorpholino, l.l-dioxothiomorpholino or 
morpholino. 

A "nitrogen-linked 4-6 membered heterocyclic group" is a saturated, partially 
saturated or unsaturated. monocycUc nng containing 4-6 atoms of which at least one is a 

20 nitrogen atom \yith optisnally 1-3 further heteroatoms selected independentiy from O. N and S 
wherein a -CHj- groupean optionally be replaced by a -C(0)- and a ring nitrogen and/or 
sulphur atom may b&optionally oxidised to form the AT-oxide and or the S-oxides. It will be 
>ippTedate* that in f^ii^^-S Mtrogefi link, the nitrogen atom is not quatemised, Le. a 
neutral compound is formed. Suitable values for a "nitrogen-linked 4-6 membered 

25 heterocyclic group'^ude azetidinyl, morpholino. piperidyl. piperazinyl. pyrrolidinyl, 
tiiiomoipholino, pjss&linyl. pyrrolyl, pyrazolyl. pyrazolinyl. imidazolyl, imidazolinyl, 
imidazolidinyl. pyjazolidinyl and triazoiyl. Preferably a "nitrogen-link^ 4-6 ©embered 
heterocyclic group'^ is. azetidinyl. morpholino or pyrrolidinyl. 

A "nitrogen'^linked 5 or 6 membered heterocyclic group" is a saturated, partially 

30 saturated or unsatatated. monocyclic ring containing 5 or 6 atoms of which at least one is a 
nitrogen atom with optionaUy 1-3 further heteroatoms selected independently from O, N and S 
'^'^OWW^s^i-^s^^^s^optionally be replaced by a -C(0>. and a ring nitrogen and/or - — 
sulphur atom may be optionally oxidised to form tiie A^-pxide and or the S-oxides. It will be 
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appreciated that in forming this nitrogen link, the nitrogen atom is not quatemised, i.e. a 
neutral compound is formed. Suitable values for a "nitrogen-linked 5 or 6 membered 
heterocyclic group" include morpholino, piperidyl, piperazinyl. pyrrolidinyl, thiomorpholino, 
pyrrolinyl. pyrrolyl, pyrazoiyl, pyrazoiinyl, imidazolyl, imidazolinyi, imidazolidinyl, 
5 pyrazolidinyl and triazolyl. Preferably a "nitrogen-linked 5 or 6 membered heterocyclic 
group" is moipholino, piperidyl, piperazinyl, pyrrolidinyl. thiomorpholino or pyrrolinyL 

A "nitrogen-linked 6 membered heterocyclic group" is a saturated, partially saturated 
or unsaturated, monocyclic ring containing 6 atoms of which at least one is nitrogen atom with 
optionally 1-3 further heteroatoms selected independently from O, N and S wherein a -CH2- 

10 group can optionally be replaced by a -C(0)- and a ring nitrogen and/or sulphur atom may be 
optionally oxidised to form the //-oxide and or the S-oxides. It will be appreciated that in 
forming this nitrogen link, the nitrogen atom is not quaternised, i.e. a neutral compound is 
formed. Suitable values for a "nitrogen-linked 6 membered heterocyclic group'' include 
morpholino, piperidyl, piperazinyl, thiomorpholino. 

15 A "4-8 membered Hef is a saturated, partially saturated or unsaturated monocyclic 

ring containing 4-8 atoms including 1-4 heteroatonas selected independently from O, N and S, 
which may be carbon or nitrogen linked, wherein a -CH2- group can optionally be replaced by 
a -C(0)- and a ring nitrogen and/or sulphur atom may be optionally oxidised to form the 
N-oxide and or the S-oxides. Suitable values for "4-8 membered Het" are morpholino, 

20 piperidyl, pyridyl, pyranyl, pyrrolyl, isothiazolyl, thienyl, thiadiazolyl, piperazinyl, 

thiazolidinyl, pyrrolidinyl, thiomorpholino, pyrrolinyl, homopiperazinyl, tetrahydropyranyl, 
imidazolyl, pyrimidyl, pyrazinyl, pyridazinyl^isoxazolyl, 4-pyridone, 2-pyrrolidone, 
4-thiazolidone, pyridineW-oxide-and quin6feiis^?//«oxide. 

A "5 or 6 membered Het" is a saturated, partially saturated or unsaturated monocyclic 

25 ring containing 4-8 atoms including M heteroatoms selected independendy from O, N and S, 
which may be carbon or nitrogen linked, i^sherein a -CH2- group can optionally be replaced by 
a -C(0)- and a ring nitrogen and/or sulphur atom may be optionally oJEldised tg form the 
//-oxide and or the S-oxides. Suitable values for "5 or 6 membered Het" are morpholino, 
piperidyl, pyridyl, pyranyl, pyrrolyl, isothiazolyl, thienyl, thiadiazolyl, piperazinyl, 

30 thiazolidinyl, pyrrolidinyl, thiomorpholino,^ pyrrolinyl, tetrahydropyranyl, imidazolyl, 
pyrimidyl, pyrazinyl, pyridazinyl, isoxazblyl, 4-pyridone. 2-pyrrolidone, 4-thiazolidone, 
pyridine-//-oxide-and ■qia^iooliBe-A^'rOxide; • 
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Examples of "CMalkoxycaitonyl" include methoxycarbonyl, ethoxycarboriyl. n- and 
/-butoxycarbonyl. Examples of "C^alkoxy" include CMalkoxy. methoxy. ethoxy and 
propoxy. Examples of "C,.4alkylsulphinyl» include methylsulphinyl and ethylsulphinyl. 
Examples of "C^alkylsulphonyl" include C,.4alkylsulphonyl. mesyl and ethylsulphonyl. 
5 Examples of "Ci^alkanoyl" include C^alkanoyl. propionyl and acetyl. Examples of 
"C3.7cycloalkyl" are cyclopropyl and cyclohexyl. Examples of "Cz^calkenyl" are vinyl, allyl 
and 1-propenyl. Examples of "Ca-ealkynyl" are ethynyl. 1-propynyl and 2-propynyl. Examples 
of 'W-(Cnialkyl)carbamoyr' are methylaminocarbonyl and ethylaminocarbonyl. Examples of 
'W-(C,.6alkyl)2carbamoyl" aredimethyiaminocarbonyl and methylethylaminpcaibonyl. 
10 Examples of 'W-CC^alkyOamino" include methylamino and ethylamino. Examples of 
•W-CCMallQ'Ozamino" include di-//-methylamino. di-(Ar-ethyl)amino and 
iV-ethyl-A^-methylamino. Examples of "phenylC,.6alkyl" include phenylC.^alkyl. benzyl and 
phenethyl. Examples of "C3.7cycloaikylC,.6alkyl" include cyclopropylmethyl. cyclopentylethyl 
and 2-cyclohexylpropyl. Examples of "(heteroaryl ring)C,^alkyl" include pyridylmethyl. 
15 pyrazinylethyl and imidazolylpropyl. 

According to a further aspect of the present invention there is provided a compound of 
formula (I) (as depicted above) wherein: 
n is 1 or 2; 

is chloro, fluoro, bromo, methyl or methoxy; 

20 is selected from one of the following three groups: 

i) halo, nitro, hydroxy, amino or cyano; 

u) -X'-R^ wherein X' is a direct bond. -0-, -S-, -SOsJ-SOj-, -NR*-, -CO-, -CONR*'-. 
-NR^CO-, -NR«-SOi- or NR^CGNR^:; wherein R*^ ats^ft^-afe independenUy hydrogen or - 
C^alkyl optionally substituted with one or more A-^and R^ is selected fiom Ci^alkyl 

25 optionally substituted with one or more A. C3-7cyeBaalkyl optionally substituted with one or 
more A. C2.6alkenyl optionally substituted with on&or more A, Ga^ealkynyl optionally 
substituted with one or more A. phenyl optidnall^r^Substituted with dn^r more D, a carbon 
United 6-membered heteroaryl ring containing 1-2 nitrogen atoms optionally substituted on a 
ring carbon by one or more D or a carbon linked-S^membered heteroaryl ring containing 1-3 

30 heteroatoms selected independendy firom O, N, and S optionally substituted on a ring carbon 
by one or more D and wherein if said 5-membered.heteroaryl ring contains an -NH- moiety 
that nitrogen may be option^ly=isaesfilnted3ralba^^ 
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iii) a nitrogen-linked 4-8 membered heterocyclic group optionally substituted on a ring carbon 
by one or more D and wherein if said heterocyclic group contains an -NH- moiety that 
nitrogen may be optionally substituted with a group selected from G; 

R is Ci-6alkyl optionally substituted with one or more A. C3.7cycloalkyl optionally 
5 substituted with one or more A» phenyl optionally substituted with one or more D, a 
carbon-linked 6-membered heteroaryl ring containing 1-2 nitrogen atoms optionally 
substituted on a ring carbon by one or more or a carbon linked 5-membered heteroaryl ring 
containing 1-3 heteroatoms selected independently from O, N and S optionally substituted on 
a ring carbon by one or more D and wherein if said 5-membered heteroaryl ring contains an 
10 -NH- moiety that nitrogen may be optionally substituted with a group selected from G; 

A is selected from hydroxy, amino, halo, carboxy and Ci.6alkoxy; 

D is selected from: 

i) -X^-R'' wherein X"" is a direct bond. -0-. -S-, -SO-, -SO2-, -CO-, -NR'*S02-, -NR'^CO-, 
-NR'^CONR*-, -NR"*- or -CONR**-; wherein R** and R^ are independently hydrogen or Ci^alkyl 

15 optionally substituted with one or more hydroxy or Cualkoxy; and R*" is selected from 
hydrogen or Ci-6alkyl optionally substituted with one or more hydroxy or Ci^alkoxy; 

ii) a 4-8 membered Het which is optionally substituted on a ring carbon with one or more 
groups selected from hydroxy, halo, CMalkoxy, C^alkyl or cyano and wherein if said 4-8 
membered Het contains an -NH- moiety that nitrogen may be optionally substituted with a 

20 group selected from G; 

iii) -X'-Ci.ealkyl-X^'-R^ wherein X^ and R? are as defined hereinbefore and X*" is -S-, «SO- or 
-S02-;and ... . 

ivj-cyano or halo; * ; 

G is selected from Ci-salkyl optionally substituted with one or more A, Ci^alkanoyl 
25 optionally substituted with one or morerA. Ci-ealkylsulphonyl optionally substituted with one 
or more A, Ci^alkoxycarbonyl optioiKilly substituted with one or more A, carbamoyl, 
//-(Ci^alkyl)carbamoyl optionally substituted with one or more A, A^(fe,.6alkyl)2carbamoyl 
optionally substituted with one or more A and benzoyl optionally substituted with one or more 
A; and 

30 R"^ is hydrogen or fluoro; 

or a pharmaceutically acceptable salt^or an in vivo hydrolysable ester thereof. 
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Accordingly to an additional aspect of the present invenUon there is provided a 

compound of formula (I) (as depicted above) wherein: 
n is 1 or 2; 

is chJoro, fluoro, bromo, methyl or methoxy; 
5 is selected from one of the following three groups: 

i) halo, nitro, hydroxy, amino or cyano; 

ii) -X'-R5 wherein X' is a direct bond. -0-, -S-, -SO.. -SO2-, -NR«-. -CO-. -CONR^ 
-NR^CO-. -NR^SO.- or NR^CONR'-; wherein R« and R' are indeplndentiy hydrogen or 
C^alkyl optionally substituted with one or more A; md R' is selected from C^alkyl 

10 optionally substituted witii one or more A. Ca-^cycloalkyl optionally substituted with one or 
more A. Cz^alkenyl optionally substituted with one or more A, Q^alkynyl optionally 
substituted witii one or more A. phenyl optionally substituted witii one or more D. a carbon 
linked 6-membered heteroaiyl ring containing 1-2 nitrogen atoms optionally substituted on a 
ring carbon by one or more D or a carbon linked 5-membered heteroaiyl ring containing 1-3 

15 heteroatoms selected independenfly from O. N and S optionally substituted on a ring carbon . 
by one or iftore D and wherein if said 5-membered heteixjaryl ring contains an -NH- moiety 
that nitrogen may be optionally substituted with a group selected from G; 

iii) a nitrogen-linked 4-8 membered heterocycUc group optiotially substituted on a ring carbon 
by one or more D and wherein if said heterocycUc group contains an -NH- moiety tiiat 

20 nitrogen may be optionally substituted with a group selected from G; 

is C^alkyl optionally substituted witii one or more A. C3.7cycloalkyl optionally, 
substituted with one or more A, phenyl optionally substiterted witii one or more D. a 
carbon-linked 6-merabered heteromyi'ring cciHtaining l^^c^eiratoms optionally 
substituted on a ring carbon by one or more D. or^ carbon linked 5-membeied heteroaiyl ring 

25 containing 1-3 heteroatoms selected independentiy froniO, N and S optiondly substituted on 
a ring carbon by one or more D and wherein if said 5-iifetabered heteroaiyl ring contains an 
-NH- moiety tiiat nitrogen may be optionally substitute witii a groliir^ectedJrom G; . 

A is selected from hydroxy, amino, halo, carboxy, A^-(Ci^alkyl)amino, 
^;A^di-(C|.4alkyl)amino and Ci^alkoxy; 

30 D is selected fi-om: 

i) -X'-R' wherein X" is a direct bond, -0-. -S-. -SG-^T^SOa-. -CO-, -NR^SOj-, -NR'^CO- 

-NR ^e.. -NR"- or -eom:H ,m^^^r,^^^,^^,^,yy hydrogen or C^alkyl 
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optionally substituted with one or more hydroxy or CMalkoxy; and is selected from 
hydrogen or Ci.6alkyl optionally substituted with one or more hydroxy or Ci^alkoxy; 

ii) a 4-8 membered Het which is optionally substituted oti a ring carbon with one or more 
groups selected from hydroxy, halo. CMalkoxy. C.^alkyl or cyano and wherein if said 4-8 

5 membered Het contains ah -NH- moiety that nitrogen may be optionally substituted with a 
group selected from G; 

iii) -X''-C,^alkyl-X''-R'= wherein X" and R"= are as defmed hereinbefore and X^ is -S-, -SO- or 
-SO2-; 

iv) cyano or halo; and 

10 V) -X-^-R' wherein X^ is -C(0)- or -SO2- and R^ is a nitrogen-linked 4-8 membered 

heterocyclic group optionally substituted on a ring carbon by one or more groups selected 
from hydroxy, halo, Cualkoxy. d^alkyl or cyano and wherein if said heterocyclic group 
contains an -NH- moiety that nitrogen may be optionally substituted with a group selected 
from G; 

15 . G is selected from C^alkyl optionally substituted with one or more A. C^alkanoyl 

optionally substituted with one or more A. C^alkylsulphonyl optionally substituted with one 
or more A, C^alkoxycarbonyl optionally substituted with one or more A. carbamoyl, 
N-(C,^aIkyl)carbamoyl optionally substituted with one or more A. //-(CMalkyOacarbamoyl 
optionally substituted with one or more A and benzoyl optionadly substituted witii one or more 

20 A; and 

R"* is hydrogen or fluoro; 
or a pharmaceutically acceptable salt omn in vivo hydrolysable ester thereof. 

- rPreferred-mies of li', R^ R^taad^RWe as follows. Such values may be used where 
appropriate with any of the definitions., claims or embodiments defined hereinbefore or 
25 hereinafter. 

In one aspect of the inventioafireferably n is 1 . ' 

In another aspect of the invention preferably n is 2. — ^ ' ^ ' 
Preferably R' is chloro, fluoro or bromo. 
More preferably R' is chloro or fluoro. 
30 Particularly R' is chloro. 

In another aspect of the invention, preferably R' is methyl, chloro. fluoro or bromo. 
In anotiier^!8Sfject<)£4fee invdotionrTiKM^ r' is methyl, chloro or fluoro. 
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In another aspect of the invention, particularly is methyl or chloro. 
Where is selected from group i): 

Preferably group i) is halo or hydroxy. 

More preferably group i) is halo. 
5 Particularly group i) is chloro or fluoro. 

More particularly group i) is chloro. 
In another aspect of the invention, where R^ is selected from group i): 

Preferably group i) is nitro. halo, amino or hydroxy. 

Mofe preferably grbup-i)- is nitro. amino or halo. 
10 Particularly group i) is nitro, bromo; iodo, amino, chloro or fluorp. 

Where R^ is selected from group ii): 

Preferably in group ii) X* is -S-, -SO-. -SO^, -NR^- or -NR^CO-; preferably R^ is 
hydrogen; and preferably is selected from Cue^kyl optionally substituted with one or more 
A, phenyl optionally substituted with one or more D or a carbon linked 6-membered 
15 heteroaiyl ring containing 1-2 nitrogen atoms optionally substituted on a ring carbon by one or 
niore D. 

More preferably in group ii) X' is .S-. -SO-. -SO2- or -NR'CO-; more preferably is 

hy(kogen; and more preferably R^is sdected from CMalkyl optionally substituted with 
more A. phenyl optionally substituted with one or more D or a carbon linked pyridyl 
20 optionally substituted on a ring carbon by one or more D. 

Particularly in group ii) X' i&rS- or -NR^CO-; particularly R** is hydrogen; and 
particularly R^ is selected from me*yj optionally substituted with one or more A, ethyl 
-optionaUy si*stituted^hTme OEtoafea&,phenyl optionally substituted with one or more D 
or a carbon linked pyridyl optionaUy substituted on a ring carbon by one or more D. 
25 In another aspect of the invention^aKhere is selected from group ii): 

Preferably in group ii) xUs -S-, -SO-. -SO2-, -NR^ or -NR**CO-. preferably R« is 
hydrogen; and preferably R' is selected from C^alkyl optionally subsilited ^th one qr more 
A or phenyl optionally substituted, with one or more D. 

More preferably in group ii) X' is -S-, -SO-, -SO2- or -NR'^CO-; more preferably R« is 
30 hydrogen; and more preferably is selected from C^alkyl optionally substituted with one or 
more A or phenyl optionally snbstituted with one or more D. 

particularly R^ is selected from methyl optionally substituted with one or morrA, ethyl 
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optionally substituted with one or more A or phenyl optionally substituted with one or more 
D. 

in anotner aspect of the invention » where R is selected from group ii): 

Preferably in group ii) is -O-, «S-, -SO-. -SO2-, -NR^- or -NR^CO-; preferably is 
5 hydrogen; and preferably R^ is selected from Ci^alkyl optionally substituted with one or more 
A, phenyl optionally substituted with one or more D or phenylCi^alkyl optionaUy substituted 
with one or niore D. 

More preferably in group ii) is -0-. -S-, -SO-, -SO2- or -NR^CO-; more preferably 
is hydrogen; and more preferably R^ is selected from CMalkyl optionally substituted with 
10 one or more A. phenyl optionally substituted with one or more D or phenylCi^alkyl optionally 
substituted with one or more D. 
Where R^ is selected from group iii): 

Preferably group iii) is a nitrogen-linked 5 or 6 memhered heterocyclic group 
optionally substituted on a ring carbon by one or more D and wherein if said heterocyclic 
15 group contains an -NH- moiety that nitrogen may be optionally substituted with a group 
selected from G. 

More preferably group iii) is a nitrogen-linked 6 membered heterocyclic group 
optionally substituted on a ring carbon by one or more D and wherein if said heterocyclic 
group contains an -NH- moiety that nitrogen may be optionally substituted with a group 
20 selected from G. 

Particularly group iii) is mbrpholino optionally substituted on a ring carbon by one or 
more D, piperidin-l-yl optionally substituted on a ring carbon by one or more D or 
piperazin-l-yl optionally sub^sted t)n a ring carbon by one or more D and optionally 
substituted on the -NH- moiety by a group selected from G. 
25 In another aspect of the invention, where R^ is selected from group iii): 

Particularly group mjm morpholino optionally substituted on a ring carbon by one or 
more D, thiomorpholino optionally substituted on a ring carbon by on^r moc^ D, 
piperidin-l-yl optionally substituted on a ring carbon by one or more D or piperazin-l-yl 
optionally substituted on a ring, carbon by one or more D and optionally substituted on the 
30 -NH- moiety by a group selected from G. 

More particularly group iii) is thiomorpholino. 
In anoth&r^afipeet-^e^^fhe-invention, where R^ is selected from group iii)r 
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Particularly group iii) is morpholino, thiomorpholino. 1-oxothiomorpholino, 
1,1-dioxothiomorpholino or piperazin-l-yl optionally substituted on the -NH- moiety by a 
group selected from G. 

Preferably A is hydroxy, amino, halo, carboxy and methoxy. 
5 More preferably A is hydroxy. 

In another aspect of the invention, preferably A is hydroxy, amino, dimethylamino. 
halo, carboxy and methoxy. 

In another aspect of the invention, more preferably A is hydroxy, methoxy and 
dimethylamino. 

10 In another aspect of the invention, preferably A is hydroxy, amino, dimethylamino. 

halo, carboxy. methoxy and carbamoyl. 

Where D is selected from group i): 

Preferably X' in group i) is -S-. -SO-. -SO2-, -NR"-. -NR'^CONR'- or -CONR"-; 

preferably R" is hydrogen or Chalky] optionally substituted with one or more hydroxy; and 
15 preferably R-^ is selected from bydrogfen or Cgalkyl optionally substituted with one or more 

hydroxy. 

More preferably X* in group i) is -S-. -SO-. -SO2-, -NR"- or -CONR"-; more preferably 

R" is hydrogen, methyl or ethyl optionally substituted with hydroxy; and more preferably R" is 

selected from hydrogen or C^alkyl optionally substituted with one or more hydroxy. 
20 More preferably X'-in group i) is -SO-. -SO2-, -NR"*- or -CONR"-; more preferably R"* 

is hydrogen, methyl or ethylyt)ptionally substituted with hydroxy; and more preferably R' is 

selected from hydrogen, methyl or ethyl optionally substituted with hydroxy. 

In andtheraspeet of the feentiori, where D is selected from group i): 

Preferably X" in group i) is -SO-. -SO2-, -NR"- or -CONR"^-; more preferably R" is 
25 hydrogen, methyl or etbyLoptionally substituted with hydroxy; and more preferably R° is 

selected from hydrogejsaaaethyl. ethyl or butyl optionally, substituted with hydroxy. 

Where D is selected frehi group ii): —S. 

Preferably group ii) is a 5 or 6 membered Het which is optionally substituted on a ring 

carbon with one or mor&groups selected from hydroxy, halo. CMalkoxy, CMalkyl or cyano 
30 and wherein if said 5 0^6 membered Het contains an -NH- moiety that nitrogen may be 

optionally substitutedJvith a group selected from G. 
■ "~-~='«5«?A|ii5fe.pi«#w 5 or. 6 membered Het which is optionally substituted on 

a ling carbon with one or more groups selected from hydroxy, halo, methyl, ethyl, methoxy. 
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ethoxy or cyano and wherein if said 5 or 6 membered Hat contains an -NH- moiety that 
nitrogen may be optionally substituted with a group selected from G. 

Particuiarly group ii) is morpholino. moipholinyl. piperidinyl or piperazinyl optionally 
substituted on the -NH- moiety by a group selected from G. 
.5 Where D is selected from group iii): 

Preferably group iii) is -X"-C2:4alkyl-X^-R'= wherein X" and ^ are as defmed 
hereinbefore and X*" is preferably -SO- or -SO2-. 
Where D is selected from group iv): 

- Preferably group iv) is cyano, fluoro or chloro. 
10 More preferably group iv) is fluoro or chloro. 

In another aspect of the invention, where D is selected from group iv): 
Preferably group iv) is fluoro. 
Where D is selected from group v): 

Preferably X= is -C(0)- and is a nitrogen-linked 4-6 membered heterocyclic group 
15 Optionally substituted by hydroxy. 

More preferably X' is -C(0)- and is azetidinyl. morpholino or pyrrolidinyl 
(optionally substituted by hydroxy). 

Particularly X" is -C(0)- and R' is azetidinyl. morpholino or 3-hydroxypyrrolidinyl. 
Preferably G is C,^alkanoyl optionally subsUtuted with one or more A or d^ealkyl 
20 optionally substituted by one ormore A. 

More preferably G is Ciaalkanoyl optionally substituted with one or more A or 
C|.4alkyl optionally substituted by one or more A. 

AParticntarly<j is acetjteCT^^Hcyl substituted by one«r more A. 
More particularly G is acetyl. 
25 Preferably R^ is chloro, fluoro. methylthio. acetylamino, hydroxy, C,.4alkylsulphinyl 

(optionally substituted with^ydroxy). CMalkylsulphonyl (optionally substituted with 
hydroxy), phenylsulphonyl [optionally substituted with halo, amino,^¥^,^al^l)2carbamoyl 
(optionally substituted with hydroxy), A^-(C,.4alkyl)carbamoyl (optionally substituted with 
hydroxy). A^-(Ciu,alkyl)amino (optionaUy substituted with hydroxy), A^-(CMalkyl)2amino 
30 (optionally substituted with hydroxy), CMalkylsulphinyl (optionally substituted with 

hydroxy), CMalkylsulphonyl (optionally substituted with hydroxy), 4-acetylpiperazin-l-yl, 
■ 4-j3aeth^pma2iH=l.jdw442sb}uiroxyethyl)piperazin 1 -yl, 4-(3-hydroxypropyl)-piperazin-l-yl 
or 4-(2-hydroxypropyl)piperazin-l-yl], pyridylsulphonyl [optionally substituted with halo. 
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aminp. A^-(CMalkyl)2amino (optionally substituted with hydroxy). A^-(C,:4alkyl)2carbamoyl 
(optionally substituted with hydroxy), A^-(C,.4alkyl)carbamoyl (optionally substituted with 
hydroxy). A/-(C,.4alkyl)araino (optionally substituted with hydroxy), CMalkylsulphinyl 
(optionally substituted with hydroxy), C.^alkylsulphonyl (optionally substituted with 
5 hydroxy) . 4-acetylpiperazin-l-yI, 4-methylpiperazin-l-yl. 4-(2-hydroxyethyl)pipera2in-l-yl. 
4-(3-hydroxypropyl)pipera2in-l-yl or 4-(2.hydroxypropyl)piperaan-l-yl]. A^-(CMalkyl)amino 
(optionally substituted with hydroxy). morphoUno. 4-acetylpiperazin.l-yl, 

4-methylpiperazin-l-yl. 4-(2-hydroxyethyl)pipera2in-l-yl,4-(3-hydroxypropyl)piperazin-l-yl 
'or 4-(2-hyaroxypropyl)piperazin- 1 -yL 

10 More preferably r2 is chloro.fluoro.methylthio.acetylamino, hydroxy, 

methylsulphinyl. ethylsulphinyl (optionally substituted with hydroxy), mesyl. ethylsulphonyl 
(opUonally substituted with hydroxy), phenylsulphonyl [optionally substituted with halo, 
amino, A^.yV-dimethylcarbamoyl. N.A^-diethylcarbamoyl (optionally substituted with hydroxy), 
A^-methyl-A?-ethylcarbamoyl (optionally substituted with hydroxy), A'-methylcarbamoyl. 
15 iV-ethylcarbamoyl (optionally substituted with hydroxy), methylamino. ethylamino (optionally 
substituted with hydroxy). yV.Af-dimethylamino. N.AT-diethylamino (optionally substituted with 
hydroxy), JV-methyl-A^-ethylamino (optionaUy substituted with hydroxy), methylsulphinyl, 
etiiylsulphinyl^ptionally substituted wiUi hydroxy), mesyl. ethylsulphonyl (optionally 
substituted with hydroxy), 4-acetylpiperazin-l -yl. 4-methylpiperazin-l-yl. 
20 4-(2-hydrox5^yl)piperazin-l-yl,4-(3-hydroxypropyl)-piperazin-l-ylor 

4-(2-hydroxj^opyl)piperazin-l-yl], pyridylsulphonyl [optionally substituted with halo, 
amino, M^imethylcarbamoyl. A^.A^-diethylcarbamoyl (optionally substituted witii hydroxy), 
^ *W-methyl^?i^®feytearbamoyl (optionaUy substituted witii hydroxy), A^-methylcarbamoyl, 
A^-etiiylcarbamoyl (optionaUy substituted with hydroxy). //.Af-dimetiiy.lamino, 
25 MAr-dieth5^1amino (optionally substituted witii hydroxy). iV-metiiyl-A^-efliylamino (optionaUy 
substihitad;with hydroxy), methylsulphinyl. ethylsulphinyl (optionally siibstituied with 
hydroxj#anethylamino. ethylamino (optionally substituted with hycfeo^), mesyl, 
ethylsul^onyl (optionally substituted witii hydroxy), 4-acetylpiperazin-l -yl. 
4-methylpiperazin-l-yl. 4-(2-hydroxyethyl)piperazin-l-yl.4-(3-hydroxypropyl)piperazin-l-yl 
30 or 4-(2-hydroxypropyl)piperazin-l-yl]. methylamino. etiiylamino (optionally substituted with 
hydroxy), morpholino, 4-acetylpiperazin- l -yl. 4-methy Ipiperazin- 1 -yl, 
^ ■■ M i wmw wmfa^ia ^^ 4-(3nhydroxypropyl)piperazin-l-yl or 

4-(2-bydroxypropyl)piperazin- 1 -yl . 



.) 
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Particularly is chloro, fluoro. methylthio. acetylamino or hydroxy. 
In another aspect of the invention, preferably is chloro, fluoro, bromo. iodo, nitro. 
amino, methylthio, acetylamino. hydroxy, CMalkylsulphanyl (optionally substituted with 
hydroxy), CMalkylsulphinyl (optionally substituted with hydroxy), CMalkylsulphonyl 
5 (optionally substituted with hydroxy). A^(Cj^alkyl)amino (optionally substituted with 
hydroxy, methoxy or dimethylamino), phenylsulphonyl [optionally substituted with halo, 
amino, 7V-(CMalkyl)2carbamoyl (optionally substituted with hydroxy), A^-(CMalkyl)caibamoyl 
(optionally substituted with hydroxy), Af-(CMalkyl)amino (optionaUy substituted with 
hydroxy), M(C,^alkyl)2amino (optionally substituted with hydroxy), C,w,alkylsulphinyl 

10 (optionally substituted with hydroxy), CMalkylsulphonyl (optionally substituted with 

hydroxy). 4-acetylpiperazin-l-yl, 4-methylpiperazin-l-yl. 4-(2-hydroxyethyl)piperazin-l-yl. 
4-(3-hydroxypropyl)-piperazin-l-yI or 4-(2-hydroxypropyl)piperazin-l-yl], pyiidylsulphonyl 
[optionally substituted with halo, amino, //-(CMalkyOzamino (optionally substituted with 
hydroxy), N-(CMalkyl)2carbamoyl (optionally substituted with hydroxy), 

15 A^-(CMalkyl)carbamoyl (optionally substituted with hydroxy). /V-(CMalkyl)amino (optionally 
substituted with hydroxy). CMalkylsulphinyl (optionally substituted with hydroxy), 
Ci^alkylsulphonyl (optionally substituted with hydroxy), 4-acetylpipera2in-l-yl, 
4-methylpi:perazin-l-yl, 4-(2-hydroxyethyl)pipera2in-l-yI, 4-(3-hydroxypropyl)piperazin-l-yl 
or 4-(2-hydroxypropyl)piperazin-l-yl], A'-(CMalkyl)amino (optionally substituted with 

20 hydroxy)j!.morpholino. 4-acetylpiperazin-l-yl, 4-methylpipera2in-l-yl, 
4-(2-hydroxyethyl)pipera2in- 1 -yl, 4-(3-hydroxypropyl)piperazin- I-yl or 
4-(2-hydroxypropyl)piperazin-l-yl], thiomorpholino, phenylsulphanyl (optionally substituted 

"With Afc^4tdkyl)2carbamoyl) or phenylsulphinyl (optionally substituted with 
7V-(Ci.4alkyl)2carbamoyl). 

25 ^iuln a further aspect of the invention preferably R^ is chloro, fluoro, bromo, iodo, nitro. 
hydsaisy, amino, methylthio. acetylamino, CMalkylsulphanyl (optionally substituted with 
hydroxy). CMalkylsulphinyl, CMalkylsulphonyl. iV-(C|uialkyl)aniino-($tionaUy substituted 
with hydroxy, methoxy or dimethylamino). thiomorpholino, phenylsulphanyl (optionally 
substituted with A^-(Ci.4alkyl)2carbamoyl) or phenylsulphinyl (optionally substituted with 

30 yV-(CMalkyl)2carbamoyl). 

In another aspect of the invention, more preferably R^ is chloro. fluoro, bromo, iodo, 

•a«%iffe.,^flrattflO,-methylthio, acetylamino, hydroxy, methylsulphanyl. ethylsulphanyl (optionally 
substituted with hydroxy), methylsulphinyl, ethylsulphinyl (optionally substituted with 
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hydroxy), mesyl, ethylsulphonyl (optionally substituted with hydroxy), methylamino, 
ethylamino (optionally substituted with hydroxy, methoxy or dimethylamino), 
phenylsulphonyl [optionally substituted with halo, amino, A^,//-dimethylcarbamoyl, 
A^.A^-diethylcarbamoyl (optionally substituted with hydroxy), A^-methyl-N-ethylcarbamoyl 
5 (optionally substituted with hydroxy), A^-methylcarbamoyl, A^-ethylcarbamoyl (optionally 
substituted with hydroxy), methylamino. ethylamino (optionally substituted with hydroxy), 
A/,7V-dimethylaniino, MAZ-diethylamino (optionally substituted with hydroxy), 
A^-methyl-iV-cthylamino (optionally substituted with hydroxy), methylsulphinyl, ethylsulphinyl 
(optionally substituted with hydroxy), mesyl, ethylsulphonyl (optionally substituted with 

10 hydroxy), 4-acetylpiperazin-l-yl, 4-methylpiperazin-l-yl, 4-(2-hydroxyethyl)piperazin-l-yl, 
4-(3-hydroxypropyl)-pipera2in-l-yl or 4^(2-hydroxypropyl)piperazin-l-yl], pyridylsulphonyl 
[optionally substituted with halo, amino, //.AT-diniethylcarbamoyl, A^./V-diethylcarbamoyl 
(optionally substituted with hydroxy), A^-methyl-iV-ethylcarbamoyl (optionally substituted with 
hydroxy), Af-methylcarbamoyl, N-ethylcarbamoyl (optionally substituted with hydroxy), 

15 //.iV-dimethylamino, A/.A'-diethylamino (optionally substituted with hydroxy), 

A^-methyl-A^-ethylamino (optionally substituted with hydroxy), methylsulphinyl, ethylsulphinyl 
(optionally substituted with hydroxy), methylamino. ethylamino (optionally substituted with 
hydroxy), mesyl, ethylsulphonyl (optionally substituted with hydroxy), 4-acetylpiperazin-l-yl, 

4-methylpipera2in-l-yl.4-(2-hydroxyetiiyl)pipera2in-l-yi.4-(3-hydroxypropyl)piperazin-l-yl 
20 or 4-(|:hydroxypropyl)pipera2in-l-yl], methylamino, etiiylamino (optionally substituted witii 
hydroi^), morpholino, 4-acetylpiperazin-l-yl, 4-metiiylpiperazin-l-yl, 
4-(2*iiydroxyethyl)piperazin-l-yl,4-(3-hydroxypropyl)pipera2in-l-yl or 
• ^ 4-^fe3^9^x>jpropyl)piperazin-l-yl], thiomorpholino or phenylsulphanyl [optionally 

substituted with MA^-dimethylcarbamoyl. M//-diethylcarbamoyl (optionally substituted with 
25 hydroxy), AT-meUiyl-AT-ethylcarbamoyl (optionally substituted with hydroxy)]. 

^ In another aspect of the invention, particularly is fluoro, chloro, bromo, iodo, nitro, 
amino, hydroxy, methylthio. etiiylsulphinyl, ihesyl. 2-hydroxyethylani^, 
2-inethoxyethylamino, 2-dimetiiylaminoethylamino. 2,3-dihydroxypropylamino, 

2-hydroxyeti3ylsulphanyl,acetylamin9,4-MA^dimethylcarbamoylphenylsulphanyl, 
30 .4-N,AMimethylcarbamoylphenylsulphinyl or.thiomorpholino. 

- In anotiier aspect of the invention, preferably is chloro, fluoro, bromo, iodo, nitro, 
v.=B±=i.~...:=^^@i^ethoxy; acety [amino, hydroxy, C,4alkylsulphanyl (optionally substituted with? 
- . - hydroxy), CMalkylsulphinyl, CMalkylsulphonyl, ;^-(C,^alkyl)amino (optionally substituted 
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with hydroxy, methoxy, dimethylamino or carbamoyl), moipholino, 4-acetylpipera2in-l-yl. 
thiomorpholino, 1-oxothiomorpholino, 1,1-dioxothiomorpholino, benzylamino, phenoxy, 
phenylsulphanyl (optionally substituted with N-(Ci^alkyl)2carbamoyl) or phenylsulphinyl 
(optionally substituted with A^-(CMalkyl)2carbamoyl). 
5 In another aspect of the invention, more preferably is chloro, fluoro, bromo, iodo, 

nitro, amino, methoxy, acetyiamino, hydroxy, methylthio, 2-hydroxyethylthio, 
methylsulphinyl, mesyl, 2-hydroxyethylamino, 2-methoxyethylaraino, 
carbamoylmethylamino, 2-dimethylaminoethylamino, 2,3-dihydroxypropylamino, 
morpholino, 4-acetyIpiperazin-l-yl, thiomorpholino, 1-oxothiomorpholino, 
10 1,1-dioxothiomorphohno, benzylamino, phenoxy, 

4-(MA^-dimethy lcarbamoyl)pheny Isulphany 1 or 4-(N, A^-dimethylcarbamoy l)phenylsulphinyl. 

In another aspect of the invention, particularly is methylthio, morpholino, 
4-acetylpiperazin-l-yl, 1-oxothiomorpholino or 1.1-dioxothiomorpholino. 

In a further aspect of the invention more preferably R^ is amino, 2-hydroxyethylamino 
15 or 2-methoxyethylamino. 

In an additional aspect of the invention more preferably R^ is fluoro or chloro. 
Preferably R^ is Ci^alkyl optionally substituted with one or more A, phenyl optionally 
•substituted with one or more D or a carbon-linked 6-membered heteroaryl ring containing 1-2 
nitrogen atoms optionally substituted on a ring carbon by one or more D. 
20 More preferably R^ is Ci.4alkyl optionally substituted with one or more A, phenyl 

optionally substituted with one or more D or a carbon-linked pyridyl optionally substituted oh 
a ring carbon by one or more D. 

Particularly R^ is methyl optionally substituted with one or more A, ethyl optionally 

substituted with one or more A, phenyl optionally substituted with one or more D or a 
- V 25 carbon-linked pyridyl optionally substituted on a ring carbon by one or more D. 

Particularly R^ is methyl, ethyl optionally substituted with A. phenyl optionally 
substituted with one or more D or a carbon-lihked pyridyl optionally-stfbstitutsd on a ring 
carbon by one or more D. 

Therefore, in another aspect of the invention preferably R^ is Ci^alkyl optionally 
30 substituted with one or more hydroxy, phenyl [optionally substituted with halo, amino, 
A^-(CMalkyl)2carbamoyl (optionally substituted with hydroxy), A^-(CMalkyl)carbamoyl 
-^-^-^-'toptionally substituted with hydroxy), iV-(Ci^alkyl)ainino (optionally substituted with 
hydroxy), 7^-(CMalkyl)2amino (optionally substituted with hydroxy). Ci^alkylsulphinyl 
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(optionally substituted with hydroxy). CMalkylsulphoiiyl (optionally substituted with 
hydroxy). 4-acetylpipera2ih-l-yl. 4-inethylpipera2in-l-yl. 4-(2-hydroxyethyl)- 
piperazin-l-yl. 4-(3-hydroxypropyl)pipera2in-l-yl or 4-(2-hydroxypropyl)pipera2in-l-yl]. or 
carbon-linked pyridyl [optionally substituted with halo, amino, iV-(CMalkyl)2ainino 
5 (optionally substituted with hydroxy). iV-(CMalkyl)2carbamoyl (optionally substituted with 
hydroxy), A^-(CMaIkyI)carbamoyl (optionally substituted with hydroxy).- A^.(C,^alkyl)aimno 
(optionally substituted with hydroxy). CMalkylsulphinyl (optionally substituted with 
hydroxy). CMalkylsulphonyl (optionally substituted with hydroxy). 4-acetylpipera2in-l-yl. 
-4=me%Tpipera2in-l-yl,4.(2-hydroxyethyl)piperazin-l.yl^ 
10 or 4-(2-hydroxypropyl)pipera2in-l-yl]. 

ParUcularly is methyl, ethyl optionaUy substituted with hydroxy, phenyl [optionally 
substituted with halo, amino. MA^-dimethylcarbamoyl. A',Ar-diethylcarbamoyl (optionally 
substituted with-hydroxy), A^-methyl-yV-ethylcarbamoyl (optionally substituted with hydroxy). 
A^-metiiylcarbamoyl. iV-ethylcarbamoyl (optionally substituted witi, hydroxy), methylamino. ' 
15 ethylamino (optionally substituted with hydroxy), iV.A^-dimediylamino. iV,A/'-dietiiylamino 
(optionally substituted with hydroxy). A^-methyl-A^-ethylamino (optionally substituted with 
hydroxy), mettiylsulphinyl. ethylsulphihyl (optionally substituted with hydroxy), mesyl. 
ethylsulphonyl (optionally substituted witii hydroxy), 4-acetylpiperazin-l-yl, 

4-methylpipera2in-l-yl.4-(2-hydroxyethyl)piperazin-l-yl.4-(3-hydroxypropyl)piper^^^ 
20 or 4-(2-hy*s,xypropyl)pipera2in-l-yl] or caibon-linked pyridyl [optionally substituted with 

halo. aimnajW.JV-dimethylcarbamoyl. A^.Ty^-diethylcarbamoyl (optionally substituted with 

hydroxy);?iNr«methyl-Ar-eaiylcarbamoyl (optionally substituted with hydroxy), 
''^-^;V:-methfkMia*mbyl,W-ethylcarbamoyI (optionally substituted witii hydroxy).- metiiylamino. 

ethylamino (optionally substituted with hydroxy), A^.Ar-dimethylamino. AT.iV-diethylaimno 
25 (optioi^ly,substituted witii hydroxy). -/V-metiiyl-^-etiiylamino (optionally substituted with 

hydros^ methylsulphinyl, ethylsulphinyl (optionally substituted witii hydroxy), mesyl, 
etiiylsf%honyl (optionally substituted with hydroxy), 4-acetylpipera2f&-yl. ^ 

4-methylpipera2in-l-yl.4-(2-hydroxyethyl)piperazin-l-yl,4-(3-hydroxypropyl)piperazin-l-yl 
or4-(2*ydroxypropyl)pipera2in-l-yl]. 

30 More particularly is methyl, etiiyl optionally substituted with hydroxy, or phenyl . 

(optionally substituted witii halo). 

isularly preferred R^- is ethyl or 4-fluorophenyl. ........ 
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Therefore, in another aspect of the invention preferably is CMalkyI (optionally 
substituted with one or more hydroxy), phenyl [optionally substituted with halo, amino. 
M(CMalkyl)2carbamoyl (optionally substituted with hydroxy), A^-(CMalkyl)carbamoyl . 
(optionally substituted with hydroxy), A^-(Ci^alkyl)anuno (optionally substituted with 
5 hydroxy). M(CMalkyl)2amino (optionally substituted with hydroxy), CMalkylsulphihyl 
(optionally substituted with hydroxy), CMalicylsulphonyl (optionally substituted with 
hydroxy), 4-acetylpiperazin-l-yI, 4-methylpipera2in-l-yl, 4-(2-hydroxyethyl)-piperazin-l-yl. 

4-(3-hydroxypropyl)piperazin-l-yl.4-(2-hydroxypropyl)piperazin-l-yl,azetidinylcarbonyl, 
morpholinocarbonyl or pyrrolidinylcarbonyl (optionaUy substituted with hydroxy)], or 

10 carbon-linked pyridyl [optionally substituted with halo, amino, A^-(CMalkyl)2amino 

(optionally substituted with hydroxy), iV-(CMalkyl)2carbamoyl (optionally substituted with 
hydroxy), M(CMalkyl)carbamoyl (optionally substituted with hydroxy). 7V-(CMalkyl)ainino 
(optionally substituted with hydroxy). Chalky Isulphinyl (optionally subsUtuted with 
hydroxy). Chalky Isulphonyl (optionally substituted with hydroxy), 4-acetylpiperazin-l-yl, 

15 4-raethylpiperazin-l-yl, 4-(2-hydroxyethyl)piperazin-l-yl, 4-(3-hydroxypropyl)pipera2in-l-yl 
or 4-(2-hydroxypropyl)piperazin-l -yl]. 

Therefore, in a further aspect of the invention preferably is C^alkyl (optionally 
substituted with one or more hydroxy), phenyl [optionally substituted witii halo, 
A^-(CMalkyl)2carbamoyl, N-(C,.4aIkyl)carbamoyl, iV-(CMalkyl)anuno (optionally substituted 

20 with hydroxy), CMalkylsulphonyl, azetidinylcarbonyl, morpholinocarbonyl or 

pyrrolidinylcarbonyl (optionally substituted with hydroxy)], or carbon-linked pyridyl 
[optionally substituted witii amino]. 

" ' Particularly R' is methyl, ethyl (optionally substituted with hydroxy); butyl (optionally 
substituted with hydroxy), phenyl [optionally substituted witii halo, amino, 
25-JV.A^dimetiiylcarbamoyl, MAT-diethylcarbamoyl (optionally substituted witii hydroxy), 
■■^■^ A^-metiiyl-iV-etiiylcarbamoyl (optionally substituted with hydroxy), AT-metiiylcarbamoyl,- 
- A^-etiiylcarbamoyl (optionally substituted wifti hydroxy), methylanunoSthylaaiino (optionally 
substituted with hydroxy), JV,Ar-dimetiiylamino, MA^-dietiiylamino (optionally substituted with 
-. hydroxy), //-metiiyl-A^-ethylamino (optionally substituted with hydroxy), methylsulphinyl, 
30 ethylsulphinyl (optionally substituted with hydroxy), mesyl. etiiylsulphonyl (optionally 
substituted with hydroxy), 4-acetylpiperazin-l-yl, 4-metiiylpipera2in-l-yl, 
^^t2-hydroxyethyl)piperazin-l-yl,4-(3-hydroxypropyl)piperazin-l-yl, 
4-(2-hydroxypropyl)piperazin-l-yl, azetidinylcarbonyl, morpholinocarbonyl oT 
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pyiToUdinylcarbonyl (optionally substituted with hydroxy)] or carbon-Unked pyridyl 
[optionaUy substituted with halo, amino. MMmethylcarbamoyl. A^.A^-diethylcarbamoyl 
(optionally substituted with hydroxy). A^-methyl-A^-ethylcarbamoyl (optionally substituted with 
hydroxy), //-hiethylcarbamoyl. //-ethylcarbamdyl (optionally substituted with hydroxy), 
5 methylamino, ethylamino (optionally substituted with hydroxy). A^.yV-dimethylamino. 
A^.Methylanuno (optionally substitiited with hydroxy). AT-methyl-iV-ethylam^ 
substituted with hydroxy), methylsulphinyl, ethylsulphinyl (optionally substituted with 
hydroxy), mesyl, etiiylsulphonyl (optionally substituted with hydroxy). 4-acetylpiperazin-l-yl. 
4.meAylpipera2in-l-yl. 4-(2-hydroxyethyl)pipera2in-l-yl. 4-(3-hydroxypropyl)piperazin-l-yl 
10 or4-(2-hydroxypropyl)piperazin-l-yl]. 

More particularly is methyl, ethyl. 2-hydroxyethyl. 2-hydroxybutyl. 4-fluorophenyl, 
4-mesylphenyl.4-(2-hydroxyethylamino)phenyl,4-(iV-methylcait)amoyl)phenyl, 
4-(A^-ethylcarbamoyl)phenyl, 4-(MA'-dimethylcarbamoyl)phenyl. 

4-(A^-methyl-A^-etiiyIcarbamoyI)phenyl,4-(a2etidinylcarbonyl)phenyl. 
15 4-(moipholinocarbonyl)phenyl. 4-(3-hydroxypyrrolidinylcarbonyl)phenyl or 
6-aminopyrid-2-yl. 

In another aspect of the invention particularly is methyl, etiiyl (optionally 
substituted witii hydroxy), isopropyl. butyl (optionally substituted with hydroxy), phenyl 
[optionaUy substituted with halo. A^.iV-dimetiiylcarbamoyl. iV-methyl-AT-ethylcarbamoyl. 

20 N-methylcaAamoyl. A^-ethylcarbamoyl, ethylamino (optionally substituted with hydroxy), 
mesyl, azetidinylcffl^bonyl, morphohnocaibonyl or pyrrolidinylcarbonyl (optionally substituted 
with hydroxy)] or carbon-linked pyridyl [optionally substituted with amino]. . 

— " In anotfessFf^peet of the invention more particularly R^ is methyl, ethyl, 
2-hydroxyethyl,isopropyl, 2-hydroxybutyl. 4-fluorophenyI, 4-(2-hydroxyethylamino)phenyl, 

25 4.mesylphenyt^4.(;\^,/V-dimethylcarbamoyl)phenyl, 4-(A^-ethylcarbamoyl)phenyl, 

4-(A^-methyl^thylcarbamoyl)phenyl, 4-(A^-methylcarbamoyl)phenyl. 

4-(azetidinyteaEbonyl)phenyl,4-(morphollnocarbonyl)phenyl. 

4-(3-hydroxypyn-olidinylcarbony])phenyl or 2-aminopyrid-6-yl. 

In aqotiier aspect of the invention more particularly preferred R^ is metiiyl, ethyl or 
30 isopropyl. 

In a.fiirther aspect of the invention more particularly preferred R^ is 
4^BbsHnoyl)phenyl or 4-(MA^-dimethylcarbajnoyl)phenyl. 
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In a further aspect of the invention especially particularly preferred is 
4-(A^,A^-dimethyIcarbainoyl)phenyl. 

In one aspect of the invention, preferably R"^ is hydrogen. 

In another aspect of the invention, preferably R"* is fluoro. 
5 At the -C(OH)(Me)(CF3) chiral center, the R-configuration is generally the preferred 

stereochemistry.* 

Therefore in another aspect of the invention, there is provided a compound of the 
formula (I) as depicted above wherein: 
n is 1 or 2; 
10 is methyl, chloro or fluoro;- 

R IS chloro, fluoro, bromo, iodo, nitro, amino, methoxy, acetylamino, hydroxy, 
Cj^alkylsulphanyl (optionally substituted with hydroxy), CMalkylsulphinyl, 
CMalkylsulphonyl, //-(Ci^alkyl)amino (optionally substituted with hydroxy, methoxy, 
dimethylamino or carbamoyl), morpholino, 4-acetylpiperazin-l-yl, thiomorpholino, 
15 1-oxQthioniorpholino, 1,1-dioxothiomorpholino, benzylamino, phenoxy, phenylsulphanyl 
(optionally substituted with A^-(CMalkyl)2carbamoyl) or phenylsulphinyl (optionally 
substituted with N-(Ci-4alkyl)2carbamoyl); 

.\ R^ is methyl, ethyl (optionally substituted with hydroxy), isopropyl, butyl (optionally 
substituted with hydroxy), phenyl [optionally substituted with halo, N,iV-dimethylcarbamoyl, 
20 7V-Bfiethyl-A^-ethylcarbamoyl, ;\^-methylcarbamoyl, iV-ethylcarbamoyl, ethylamino (optionally 
substituted with hydroxy), mesyl, azetidinylcarbonyl, morpholinocarbonyl or 
pyrrolidinylcarbonyl (optionally substituted with hydroxy)] or carbon-linked pyridyl 
•^optionally substituted with amino]; and 
R^ is hydrogen; 

25-::Qna pharmaceutically acceptable salt or an in vivo hydroly sable ester thereof. 

Therefore in another aspect of the invention, there is provided a compound of the 
V formula (I) as depicted above wherein: ^ 
n is 2; 

R^ is chloro; 

30 R is methylthio, morpholino, 4-acetylpipera2in-l-yl, 1-oxothiomorpholino or 
- -1,1-dioxothiomorpholino; 
" R^ is methyl, ethyl or isopropyl; " . 
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R* is hydrogen; 

or a pharmaceutiGally acceptable salt or an in vivo hydrolysable ester thereof. 

A preferred compound of the invention is any one of the Examples or a 
pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. ' 
5 More preferred compounds of the invention are Examples 7, 8, 22, 23, 24, 28, 48, 64, 

69, 70, 74, 75 or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 

In another aspect of the invention, more preferred confounds of the invention are 
Examples 32, 35 and 61 or a pharmaceuticaDy acceptable salt or an in vivo hydrolysable ester 
thereof. 

10 In a further aspect of the invention more preferred compounds of the invention are 

Examples 17, 18 and 58 or a pharmaceutically acceptable salt or an in vivo hydrolysable ester 
thereof. 

. Preferred aspects of the invention are those which relate to the compound or a 
pharmaceutically acceptable salt thereof. 

15 Within the present invention it is to be understood that a compound of the formula a) 

or a salt thereof may exhibit the phenomenon of tautomerism and that the formulae drawings 
within this specification can represent only one of the possible tautomeric forms. It is to be 
understood that the invention encompasses any tautoiheric form which elevates PDH activity 
and is not to be limited merely to any one tautomeric form utilized within the formulae 

20 drawings. The formulae drawings within this specification can represent only one of the 
possiblfetaiitomeric forms and it is to be understood that the specification encompasses all 
possible tautomeric forms of the compounds drawn not just those forms which it has been 
possibtetcrshow graphically herein. 

, . It will be appreciated by those skilled in the art that certain compounds of formula (I) 

25 coittain one or more asymmetrically substituted carbon and/or sulphur atoms, and accordingly 
ni^xist in, and be isolated as enantiomerically pure, a mixture of diastereoisomers or as a 
racemate. Some compounds may exhibit polymorphism. It is to be un&tooilhat the present 
invention encompasses any racemic, optically-active, enantiomerically pure, mixture of 
diastereoisomers, polymorphic or stereoisomeric form, or mixtures thereof, which form 

30 possesses properties useful in the elevation of PDH activity, it being well known in the art 
-how to prepare optically-active forms (for example, by resolution of the racemic form by 
-recrystaiiization techniques, by synthesis frem optically-active starting materials, by chiral — 
synthesis, by enzymatic resolution, (for example WO 9738124), by biotransfonnation. or by 
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chromatographic separation using a chiral stationary phase) and how to determine efficacy for 
the elevation of PDH activity by the standard tests described hereinafter. 

It is also to be understood that certain compounds of the formula (1) and salts thereof 
can exist in solvated as well as unsolvated forms such as. for example, hydrated forms. It is to 
5 be understood that the invention encompasses all such solvated forms which elevate PDH 
activity. 

A compound of the formula Q), or salt thereof, and other compounds of the invenUon 
(as hereinafter defined) may be prepared by any process known to be applicable to the 
preparation of chemically-related compounds. Such processes include, for example, those 
10 illustrated in European Patent Applications, Publication Nos. 0524781. 0617010. 06255 16. 
and in GB 2278054, WO 9323358 and WO 9738 124. 

Another aspect of the present invention provides a process for preparing a compound 
of fomiula a) or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof, 
which process (in which variable groups are as defined for formula (1) unless otherwise 
15 stated) comprises of: 



(a) deprotecting a protected compound of formula (II): 



20 




ai) 

where Pg is an alcohol protecting group; 
(b) oxidising a compound of formula (m): 



R* 
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R— S(0) 




(IV) 



5 witlf an acid of formula (V): 




wherein X is OH; 

(d) coupling an aniline of formula (TV) with an activated acid derivative of formula (V); 
10 and thereafter if necessary: 

i) converting a compound of the formula O) into another compound of the formula Qi)\ 

ii) removing any protecting groups; or 

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester. 

Suitable values for Pg are a benzyl group, a silyl group (for example a trialkylsilyl 
15 group or an alkyldiphenylsilyl group) or an acetyl protecting group. 

Where fora^la (V) is an activated acid derivative, suitable values for X include halo 
(for example chloro or bromo). anhydrides, aryloxys (for example 4-nitrophenoxy or 
pentafluorophenoxy) or imidazol- 1 -yl. 

Specific conditions of the above reactions are as follows: 
20 Process a) 

Examples of suitable reagents for deprotecting an alcohol of fonnula (11) are: 
1) when Pg is benzyl: 

(i) hydrogen in the presence of palladium/carbon catalyst, i.e. hydrogenolysis; or 

(ii) hydrogen bromide or hydrogen iodide; 
25 2) when Pg is a silyl protecting group: 

(i) tetrabutylammonium fluoride; or 
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(ii) aqueous hydrofluoric acid; 
3) when Pg is acetyl: 

i) mild aqueous base for example lithium hydroxide; or 

ii) ammonia or an amine such as dimethylamine. 
The reaction can be conducted in a suitable solvent such as EtOH, MeOH, acetonitrile, 

or DMSO and may conveniently be performed at a temperature in the range of -40 to 100°C. 

Compounds of formula (II) may be prepared according to the following scheme: 

_ ^ Standard 
"\ V-CF, E-OH.H,SO, ^ \_UCF3 Protecting EO Me 

/r\ EtoAc /rX G^'^p V-r ' 

O OH O OH Conditions 

<n-) \ Acci. 'n") 

Toluene 

(ForPg = 
Acetyl) 

i) (C0C1)2, DMF, ElO Me 

01) — yv^' 

^ ^ ")(IV). OPg 
2,6-di-f-butylpyridine, 

DCM ^^^^ 

Scheme 1 

10 E is a carboxy protecting group. Suitable values for E include Ci,6alkyl, such as 

methyl and ethyl. 

Compounds of formula (Ha) are commercially available compounds, or they are 
known in the literature, or they are prepared by standard processes known in the art. The 
synthesis of compounds of formula (IV) is described below. 
15 Process b) 

Suitable oxidising agents include potassium permanganate, OXONE, sodium 
periodate, ferf-butyl hydroperoxide (as solution in toluene), peracids (si*sh as for example 
3-chloroperoxybenzoic acid), hydrogen peroxide, TPAP (tetrapropylammonium 
permthenate) or oxygen. The reaction may be conducted in a suitable solvent such as ether. 
20 DCM, MeOH, EtOH. water, acetic acid, or mixtures of two or more of these solvents. The 
reaction may conveniently be performed at a temperature in the range of -40 to 100°C. 

Compounds of formula (HI) may be prepared according to the following schemes: 
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(V)(X=C1). 



R 
(Ilia) 



2,6-di-r-butylpyridine, 
^^"2 DCM R' 




n Me 



CF 

R " OH 
(IHb) 

ICl 



(III) 



Either 

i) R3SH. CuCl (or Cu^O), R* 
NMP, A Iv 



or 

ii) R3SH. Pci(0), 
NaOMe. DMF. A 




R' 



H 

aiic) 



« 6h 



CF3 



Scheme 2 



The skilled reader wUl appreciate that the order of steps 1 and 2 in Scheme 2 may be 



reversed. 




R'SM. EtOH 




(me) 



Fe. HCl. 
EtOH. 



R" 



(HI) 



(V) (X=C1). 



2,6-di-r-butylpyridine, 
DCM R' T ^NH, 

R' 
(HK) 




Scheme 3 

wherein M is an alkali metal. Suitable values for M include lifliium, s6aium 
potassium. 

X is a leaving group, suitable values for X include halo, mesyl and tosyl. 



or 



.) 
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NaSCN 



Br,, MeOH, NaBr 




R" 

ang) 

(V) (X=C1). 

2,6-di-r-butyIpyridine, 
DCM 



(in) 



R^X. Cup. NajS 



N 




II 




I) 










R' 



? Me 
" OH 



(inh) 

Scheme 4 

X is a leaving group, suitable values for X include halo, mesyl and tosyl. 
Compounds of formula (Hla) and (TOd) are commercialiy available compounds, or 
5 they are known in the literature, or they are prepared by standard processes known in the art. 
Process c) 

The reaction can be conducted in the presence of a suitable coupling reagent. Standard 
peptide coupling reagents known in the art can be employed as suitable coupling reagents, for 
example conditions such as those described above for the coupling of (Ud) and (IV). or for 

1 0 example dicyclohexyl-carbodiimide, optionally in the presence of a catalyst such as 
dimethylanunopyridine or 4-pyrroIidinopyridine. optionally in the presence of a base for 
example triethylamine, pyridine, or 2,6-di-a/^fyZ-pyridines (such as 2,6-lutidine or 
■2,6-di-fert-butylpyridine) or 2,6-diphenylpyridine, Suitable solvents include .DMA, DCM, 
benzene, THF, and DMF. The coupling reaction may convenientiy be performed at a 

15 temperature in the range of -40 to 40''C. 

Compounds of formula (IV) are commercially available compounds, or they are 
known in the literature, or they are prepared by standard processes known in the art. for 
example they may be prepared by oxidising compounds of formula (Hlf) (with the aniline 
protected with a suitable protecting group) under standard oxidation conditions, for example 
20 with hydrogen peroxide or meta-chloroperoxybenzoic acid (followed by de-protection), or 
they may be prepared according to the following scheme: — 
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Either . 

i)R3SH,CuCl(orCu20), 
JCl HI NMP.A 




R 



NH2 



(VI) 



or 

ii) R^SH. Pd(0). 

(IVa) (IVb) NaOMe,DMF.A 

Schemes 

Compounds of formula (IVa) and (V) are commercially available compounds, or they 
are known in the literature, or they are prepared by standard processes known in the art. 
- -5 - If the resolved acid of formula (V) is required it may be prepared by any of the knowH" 
methods for preparation of optically-active forms (for example, by recrystallization of the 
chiral salt {for example WO 9738124). by enzymatic resolution or by chromatographic 
separation using a chiral stationary phase). For example if an (R)-(+) resolved acid is required 
it may be prepared by the method of Scheme 2 in World Patent Application Publication No. 

10 WO 9738124 for preparation of the (S)-(-) acid. i.e. using the classical resolution metiiod 
describedin European Patent Application Publication No. EP 0524781. also for preparation of 
the (S)-(-) acid, except that (lS.2R)-norephedrine may be used in place of 
(S)-(-)-l.phenylethylamine. The chiral acid may also be prepared by using the enzymatic 
resoluti0o method as described in Tetrahedron Asymmetry. 1999, 10, 679. 

15 Process d) 

.^This coupling may be achieved optionally in the presence of a base for example 
triethykmine. pyridine. 2.6-di-a/Ao'/-pyridines (such as 2.6-lutidine or 
2.6-di*Xer/-butylpyridine) or 2.6-diphenylpyridine. Suitable solvents include DMA. DCM, 
- benaBa^33tffTand.DMF. The coupling reaction niay convenientiy be performed at a 
20 temperature in the range of -40 to 40''C. 

^ If not commercially available, the necessary starting materials for tiie procedures such 
a^that described above may be made by procedures which are selected from standard organic 
chemical techniques, techniques which are analogous to the synthesis!^ known, structurally 
sirmlar compounds, or techniques which are analogous to tiie above described procedure or 
25 lh& procedures described in the examples. 

. - . , For example, it will be appreciated tiiat certain of the optional aromatic substituents in 
: the compounds of the present invention may be introduced by standard aromatic substitution 
■-«aafl^iaafcer.^nerated by conventional functional group modifications or interconversions^- 
-.-either prior to or immediately following the processes mentioned above, and as such are 
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included in the process aspect of the invention. Such reactions and modifications include, for 
example, introduction of a substituent by means of an aromatic substitution reaction, 
reduction of substituents, allcylation of substituents and oxidation of substituents. The reagents 
and reaction conditions for such procedures are well known in the chemical art. Particular 
5 examples of aromatic substitution reactions include the inuroduction of a nitro group using 
concentrated nitric acid, the introduction of an acyl group using, for example, an acylhalide 
and Lewis acid (such as aluminium trichloride) under Friedel Crafts conditions; the 
introduction of an alkyl group using an alkyl haiide and Lewis acid (such as aluminium 
trichloride) under Friedel Crafts conditions; and the introduction of a halogeno group. 

10 Particular examples of modifications include the reduction of a nitro group to an amino group 
by, for example, catalytic hydrogenation with a nickel catalyst or treatment with iron in the 
presence of hydrochloric acid with heating; oxidation of alkylthio to alkylsulphinyl or 
alkylsulphonyl using, for example, hydrogen peroxide in acetic acid with heating or 
3-chloroperbenzoic acid. Particular examples of funcUonal group interconversions are for 

15 example conversion of an aniline into a halophenyl by, for example, diazotization in the 
presence of cupurous halides. 

It is noted that many of the starting materials for synthetic methods as described above 
are commercially avaUable and/or widely reported in the scientific literature, or could be made 
from commercially available compounds using adaptations of processes reported in the 

20 scientific literature. 

It will also be appreciated that in some of the reactions mentioned herein it may be 
necessary/desirable to protect any sensitive groups in the compounds. The instances where 
protection is necessary or desirable and suitable methods for protection are known to those 
skilled in the art. Thus, if reactants include groups such as amino, carboxy or hydroxy it may 

25 be desirable to protect the group in some pf the reactions mentioned herein. 

A suitable protecting group for an amino or alkylamino group is, for example, an acyl 
group, for example an alkanoyl group such as acetyl, an alkoxycarbon52^oup.for example a 
methoxycarbonyl. ethoxycarbonyl or f-butoxycarbonyl group, an arylmethoxycarbonyl group, 
for example benzyloxycarbonyl, or an aroyl group, for example benzoyl. The deprotection 

30 conditions for the above protecting groups necessarily vary with the choice of protecting 
group. Thus, for example, an acyl group such as an alkanoyl or alkoxycarbonyl group or an 
- aroyl group may be removed^for example, by hydrolysis with a-suitable base such-as an alkali 
metal hydroxide, for example lithium or sodium hydroxide. Altematively an acyl group such 



W^^l/l'^^-^ PCT/GBOO/03314 

-32- 

as a /-butoxycarbonyl group may be removed, for example, by treatment with a suitable acid 
such as. for example hydrochloric, sulphuric or phosphoric acid or TFA and an 
arylmethoxycarbonyl group such as a benzyloxycarbonyl group may be removed, for example, 
by hydrogenation in the presence of a catalyst such as palladium-on-carbon, or by treatment 
5 with a Uwis acid for example boron .tris(trifluoroacetate). A suitable alternative protecting 
group for a primary amino group is. for example, a phthaloyl group which may be removed by 
treatment with an alkylamine, for example dimethylaminopropylamine, or with hydrazine. 

A suitable protecting group for a hydroxy group is. for example, an acyl group, for 
example an alkanoyl group such as acetyl, an aroyl group, for example benzoyl, or an 

10 aiylmcthyl group, for example benzyl. The deprotection conditions for the above protecting 
groups wUl necessarily vary with the choice of protecting group. Thus, for example, an acyl ■ 
group such as an alkanoyl or an aroyl group may be removed, for example, by hydrolysis with 
a suitable base such as an alkali metal hydroxide, for example lithium or sodium hydroxide. 
Alternatively an arylmethyl group such as a benzyl group may be removed, for example, by 

15 hydrogenation in the presence of a catalyst such as palladium-on-carbon. 

A suitable protecting group for a carboxy group is, for example, an esterifying group, 
for example a methyl or an ethyl group which may be removed, for example, by hydrolysis 
with a base such as sodium hydroxide, or for example a f-butyl group which may be removed, 
for example, by treatment with an acid, for example an organic acid such as TFA, or for 

20 example a^tayl group which may be removed, for example, by hydrogenation over a 
catalyst such as palladium-on-carbon. 

T*e protecting groups may be removed at any convenient stage in the synthesis using 

• cdnvenfegisal techniques well known in the chemical art. 

-In cases where compounds of formula (I) are sufficiently basic or acidic to form stable 

25 acid oftbasic salts, administration of the compound as a salt may be appropriate, and 

pharraaeeutically acceptable salts may be made by conventional methods such as those 
described following. Examples of suitable pharmaceutically acceptabJ^alts are organic acid 
addition salts formed with acids wtuch form a physiologically acceptable anion, for example, 
tosylatej methanesulphonate, acetate, tartrate, citrate, succinate, benzoate, ascorbate. 
30 a-ketoglutarate, and a-glycerophosphate. Suitable inorganic salts may also be formed such as 
sulphate, nitrate, and hydrochloride. 

'Piidf iliaceutically acceptable salts may be obtained using standard procedures well 



) 
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known in the art, for example by reacting a sufficiently basic compound of formula (I) (or its 
ester) with a suitable acid affording a physiologically acceptable anion. It is also possible with 
most compounds of the invention to make a corresponding alkali metal (e.g. sodium, 
potassium, or lithium) or alkaline earth metal (e.g. calcium) salt by treating a compound of 
5 formula (I) (and in some cases the ester) with one equivalent of an alkali metal or alkaline 
earth metal hydroxide or alkoxidc (e.g. the ethoxide or methoxide) in aqueous medium 
followed by conventional purification techniques. 

The compounds of the formula (I) may be administered in the form of a prodrug which 
is broken down in the human or animal body to give a compound of the formula (I). Examples 
10 of prodrugs include in vivo hydroly sable esters of a compound of the formula (I), 

An in vivo hydrolysable ester of a compound of the formula (I) containing carboxy or 
hydroxy group is, for example, a pharmaceutically acceptable ester which is hydrolysed in the 
human or animal body to produce the parent acid or alcohol. 

Suitable in vivo hydrolysable esters for a compound of the formula (I) containing a 
15 carboxy group include Ci.6alkoxymethyl esters for example methoxymethyl, 
Ci^alkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl esters, 
C3-8cycloalkoxycarbonyloxyCi.6alkyl esters for example 1-cyclohexylcarbonyloxyethyl; 
l,3-dioxolen-2-onylmethyl esters for example 5-methyl-l,3-dioxolen-2-onylmethyl; and 
Ci^alkoxycarbonyloxyethyl esters for example 1-methoxycarbonyloxyethyl and may be 
20 formed at any carboxy group in the compounds of this invention. 

Suitable in vivo hydrolysable esters of a compound of the formula (I) containing a 
hydroxy group includes inorganic esters such as phosphate esters and a-acyloxyalkyl ethers. 
Examples of a-acyloxyalkyl ethers include acetoxymethoxy and - ■ 
2;2-dimethylpropionyloxymethoxy. Other in vivo hydrolysable ester forming groups for 
25 hydroxy include alkanoyl, benzoyl, phenylacetyl and substituted benzoyl and phenylacetyl, 
-^-alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoyl and 
:A^-(dialkylaminoethyl)-A^-alkylcarbamoyl (to give carbamates), dialKyt^minoaGetyl and 
carboxyacetyl. Examples of substituents for benzoyl include morpholino and piperazino 
linked from a ring nitrogen atom via a methylene group to the 3- or 4- position of the benzoyl 
30 ring. 

In vivo cleavable prodrugs of compounds of formula (I) also include in vivo 
hydrolysable amides of compounds of tht formula (I) containing a carboxy group, for 
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example, a N-Ci-ealkyl or A^-di-C,^alkyl amide such as iV-methyl, TV-ethyl, //-propyl.- 
N-dimethyl, //-ethyl-N-methyl or //-diethyl amide. 

The identification of compounds which elevate PDH activity is the subject of the 
present invention. These properties may be assessed, for example, using one or more of the 
5 procedunss set out below: 

(a) In vitro elevation of PDH activity 

This assay determines the ability of a test compound to elevate PDH activity. cDNA 
encoding PDH kinase may be obtained by Polymerase Chain Reaction (PGR) and subsequent 
cloning. This-may be expressed in a suitable expression system to obtain polypeptide with 

10 PDH kinase activity. For example rat PDHkinaseH (rPDHKH) obtained by expression of 
recombinant protein in Escherichia coli (E. Coli), was found to display PDH kinase activity. 

In the case of the rPDHKH (Genbank accession number U10357) a 1.3kb fragmerit 
encoding the proteinr was isolated by PGR from rat liver cDNA and cloned into a vector (for 
example pQE32 - Quiagen Ud.). The recombinant construct was transformed into E. coli (for 

15 exampleM15pRep4 - Quiagen Ltd.). Recombinant clones were identified, plasmid DNA was 
isolated and subjected to DNA sequence analysis. One clone which had the expected nucleic 
acid sequence was selected for the expression work. Details of the methods for the assembly 
of recombinant DNA molecules and the expression of recombinant proteins in bacterial 
systems can be.found in standard texts for example Sambrook et al, 1989, Molecular Gloning 

20 - A laboratory. Manual, 2"" edition, Cold Spring Harbour Laboratory Press. Other known 
PDH kinases fot use in assays, may be cloned and expressed in a similar manner. 

For expression of rPDHKH activity, E. coli strain M15pRep4 cells were transformed 

~ with the pQl^eetofcohtaining rPDHKH cDNA. This vector incorporates a 6-His tag onto 
the protein aLjt?.N-terminus. E. coli were grown to an optical density of 0.6 (600 nM) and 

25 protein expnession was induced by ttie addition of 10 joM isopropylthio^p-galactosidase. Cells 
were growifcfor 18 hours at 18°C and harvested by centrifugation. The resuspended cell paste 
was lysed^^homogenisation and insoluble material removed by centhfugation at 24000xg for 
I hour. The 6^His tagged protein was removed from the supernatant using a nickel chelating 
nitrilotriaGetic acid resin (Ni-NTA: Quiagen Ltd.) matrix (Quiagen) which was washed with 

30 20 mM tris(hydroxymethyl)aminomethane-hydrogen chloride, 20 mM imidazole, 0.5 M 
sodium chloride pH 8.0, prior to elution of bound protein using a buffer containing 20 mM 
-triS(hydrcwymethyl)aniinomethane-hydrogeachloricfe. 200 mM imidazole. 0.15 M sodiuni 
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chloride pH 8.0. Eluted fractions containing 6-His protein were pooled and stored in aUquots 
at -80°C in 10% glycerol. 

Each new batch of stock enzyme was titrated in the assay to deteimine a concentration 
giving approximately 90% inhibiUon of PDH in the conditions of the assay. For a typical 
5 batch, stock enzyme was diluted to 7.5p.g/ml. 

For assay of the activity of novel compounds, compounds were diluted with 1Q% 
DMSO and lO^il transferred to individual wells of 96-welI assay plates. Control wells 
contained 20^1 10% DMSO instead of compound. 40yd Buffer containing 50mM potassium 
phosphate buffer pH 7.0, lOmM ethylene glycol-bis(p-anunoethyI ether)-N.N-tetracetic acid 

10 (EGTA), ImM benzamidine, ImM phenylmethylsulphonyl fluoride (PMSF), 0.3mM 
tosyl-L-lysine chloromethyl ketone (TLCK), 2mM dithiothreitol (DTT), recombinant 
rPDHKH and compounds were incubated in the presence of PDH kinase at room temperature 
for 45 minutes. In order to determine the maximum rate of the PDH reaction a second series 
of control wells were included containing 10% DMSO instead of compound and omitting 

15 rPDHBCn. PDH kinase activity was then initiated by the addition of 5 |jM ATP, 2 mM 

magnesium chloride and 0.04 U/ml PDH (porcine heart PDH Sigma P7032) in a total volume 
of 50 and plates incubated at ambient temperature for a further 45 minutes. The residual 
activity of the PDH was then determined by the addition of substrates (2.5mM coenzyme A, 
2.5mM thiamine pyrophosphate (cocarboxylase), 2:5mM sodium pyruvate. 6mM NAD in a 

20 total volume of SOjil and the plates incubated for 90 minutes at ambient temperature. The 
production of reduced NAD (NADH) was established by measured optical density at 340nm 
^:osing a plate reading spectrophotometer. The EDjo for a test compound was determined in the 
• usual way using results from 12 concentrations of the compound, 
fb) In vitro elevation of PDH activity in isolated primary cells 

25- This assay determines the ability of compounds to stimulate pyruvate oxidation in 

. primary rat hepatocytes. 

Hepatocytes were isolated by the two-step collagenase digestion procedure described 
by Seglen (Methods CeU Biol. (1976) 1 3, 29-33) and plated out in 6-weU culture plates 
(Falcon Primaria) at 600000 viable cells per well in Dulbecco's Modified Eagles Medium 

30 (DMEM. Gibco BRL) containing 10% foetal calf serum (FCS). 10% penicillin/streptomycin 
(Gibco BRL) and 10% non-essential amino acids (NEAA, Gibco BRL). After 4 hours 
•• incubation at 37°C in 5% CO2, the medium was replaced with Minimum EssQotial Medium 
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(MEM. Gibco BRL) containing NEAA and penicillin/streptomycin as above in addition to 
lOnM dexamethasone and lOnM insulin. 

The following day cells were washed with phosphate buffered saline (PBS) and 
medium replaced with 1ml HEPES-buffered Krebs solution (25mM HEPES, 0. 15M sodium 
5 chloride, 25 mM sodium hydrogen carbonate, 5mM potassium chloride, 2mM calcium 
chloride, ImM magnesium sulphate, 1 mM potassium dihydrogen phosphate) containing the 
compound to be tested at the require^ concentration in 0.1% DMSO. Control wells contained 
0. 1 % DMSO only and a maximum response was determined using a 10 jiM treatment of a 
known active compound. After a preincubation period of 40 minutes at 3TC in 5% CO2, cells 

10 were pulsed with sodium pyruvate to a final concentration of 0.5mM (containing l-'^'c 
sodium pymvate (Amersham product CFA85) O.lSCi/mmole) for 12 minutes. The medium 
was then removed and transferred to a tube which was immediately sealed with a bung 
containing a suspended centre well. Absorbent within the centre well \yas saturated with 50% 
phenylethylamine, and CO2 in the medium released by the addition of 0.2nl 60% (w/v) 

15 perchloric acid (PCA). Released '"002 trapped in the absorbent was determined by liquid 
scintillation counting. The ED50 for a test compound was determined in the usual way using 
results from 7 concentrations of the compound, 
(c) In vivo elevation of PDH activity 

The capacity of compounds to increase the activity of PDH in relevant tissues of rats 

20 may be measured using the test described hereinafter. Typically an increase in the proportion a*.. 
of PDH in its active, nonphosphorylated form may be detected in muscle, heart, liver and 
adipose tissue after a single administration of an active compound. This may be expected to 
lead to a decrease in blood glucose after repeated administration of the compound. For . .^Ks?. 
example a single administration of DCA. a compound known to activate PDH by inhibitiotv©£.. 

25 PDH kinase (Whitehouse, Cooper and Randle (1974) Biochem. J. 141, 761-774) 150 mg/kgier 
intraperitoneally, increased the proportion of PDH in its active form (Vary et al. (1988) Catfi- 
Shock 24, 3-18) and after repeated adniihistration resulted in a signiHsSt decrease in plasarn 
glucose (Evans and Stacpoole (1982) Biochem. Pharmacol.31, 1295-1300). 

Groups of rats (weight range 140-180g) are treated with a single dose or multiple 

30 doses of the compound of interest by oral gavage in an appropriate vehicle. A control group of 
rats is treated with vehicle only. At a fixed time after the final administration of compoundj 
' animals are terminally anaesthetised, tissues are removed and frozen in fiqSd. nitrogen. For ^ 
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determination of PDH activity, muscle samples are disrupted under liquid nitrogen prior to 
homogenisation by one thirty-second burst in a Polytron homogenizer in 4 volumes of a buffer 
containing 40 mM potassium phosphate pH 7.0. 5 mM EDTA, 2mM DTT. 1% Triton X-100, 
lOmM sodium pyruvate. lO^M phenylmethylsulphonyl chloride (PMSF) and 2jxg/ml each of 
5 leupeptin, pepstain A and aprotinin. Extracts are centrifuged before assay. A portion of the 
extract is treated with PDH phosphatase prepared from pig hearts by the method of Siess and 
Wieland (Eur. J. Biochem (1972) 26, 96): 20 \}1 extract, 40 phosphatase (1:20 dilution), in a 
final volume of 125 fil containing 25 mM magnesium chloride, 1 mM calcium chloride. The 
activity of the untreated sample is compared with the activity of the dephosphorylated extract 

10 thus prepared. PDH activity is assayed by the method of Stansbie et al., (Biochem. J. (1976) 
154, 225). 50 ^il Extract is incubated with 0.75 mM NAD, 0.2 mM CoA. 1.5 mM thiamine 
pyrophosphate (TPP) and 1.5mM sodium pyruvate in the presence of 20 jig/ml 
p-(p-amino-phenyla2o) benzene sulphonic acid (AABS) and 50 mU/ml aiylamine transferase 
(AAT) in a buffer containing 100 mM tris(hydroxymethyl)aminomethane, 0.5 mM EDTA, 

15 50mM sodium fluoride. 5mM 2-mercaptoethanol and ImM magnesium chloride pH 7.8. AAT 
is prepared from pigeon livers by the method of Tabor et al. (J. Biol. Chem. (1953) 204, 127). 
The rate of acetyl CoA formation is determined by the rate of reduction of AABS which is 
indicated by a decrease in optical density at 460 nm. 

Liver samples are prepared by an essentially similar method, except that sodium 

20 pyruvate is excluded from the extraction buffer and added to the phosphatase incubation to a 
final concentration of 5mM. 

Treatment of an animal v/ith an active compound results in an increase in the activity 
of PDH complex in tissues. This is indicated by an increase in the amount of active PDH 
(determined by the activity of untreated extract as a percentage of the total PDH activity in the 

25 same extract after treatment with phosphatase). 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises a compound of the formula (I) as defmeantiereinbefore or a 
pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof, in association with a 
pharmaceutically acceptable excipient or carrier. 

30 The composition may be in a form suitable for oral administration, for example as i 

tablet or capsule, for parenteral injection (including intravenous, subcutaneoits, intramuscular, 
intravascular or infusion) for example as a sterile solution, suspension or emulsion, for topical 
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administration for example as an ointment or cream or for rectal administration for example as 
a suppository. In general the above compositions may be prepared in a conventional manner 
using conventional excipients. 

The compositions of the present invention are advantageously presented in unit dosage 
5 form. The compound will normally be administered to a warm-blooded animal at a unit dose 
within the range 5-5000 mg per square metre body area of the animal, i.e. approximately 
0.1-100 mg/kg. A unit dose in the range, for example, 1-100 mg/kg. preferably 1-50 mg/kg is 
envisaged and this normaUy provides a therapeutically-effective dose. A unit dose form such 
as a tablet or capsule will usuaUy contain, for example 1-250 mg of active ingredient. 

10 According to a further aspect of the present invention there is provided a compound of 

the foraiiila (I) or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof as 
defined hereinbefore for use in a method of treatment of the human or animal body by therapy. 

We have found that compounds of the present invention elevate PDH activity and are 
therefore of interest for their blood glucose-lowering effects. 

15 A further feature of the present invention is a compound of formula (I) and 

pharmaceutically acceptable salts or in vivo hydrolysable esters thereof for use as a 
medicament. 

Conveniently this is a compound of formula (I), or a pharmaceutically acceptable salt 
or an in vivo hydrolysable ester thereof, for use as a medicament for producing an elevation of 
20 PDH activity in a warm-blooded animal such as a human being. 

Particularly this is a compound of formula (I), or a pharmaceutically acceptable salt or 
an in vivo hydrolysable ester thereof, for use as a medicament for treating diabetes mellitus in 
*^ a warm-blooded animal such as a human being. . 

In another aspect of the invention, particularly this is a compound of formula dl or a 
25 pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof, for use as a 
medicament for treating diabetes mellitus. peripheral vascular disease and myocardial 
ischaemia in a warm-blooded animal such as a human being. ^ . 

Thus according to a further aspect of the invention there is provided the use of a 
compound of the formula (I), or a pharmaceutically acceptable salt or an in vivo hydrolysable 
30 ester thereof in the manufacture of a medicament for use in the production of an. elevation of 
PDH activity in a warm-blooded animal such as a human being. 
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Thus according to a further aspect of the invention there is provided the use of a 
compound of the formula (I), or a pharmaceutically acceptable salt or an in vivo hydrolysable 
ester thereof in the manufacture of a medicament for use in the treatment of diabetes mellitus in 
a warm-blooded animal such as a human being. 
5 Thus according to a further aspect of the invention there is provided the use of a 

compound of the formula (I), or a pharmaceutically acceptable salt or an in vivo hydrolysable 
ester thereof in the manufacture of a medicament for use in the treatment of diabetes mellitus, 
peripheral vascular disease and myocardial ischaemia in a warm-blooded animal such as a 
human being. 

10 According to a further feature of the invention there is provided a method for 

producing an elevation of PDH activity in a warm-blooded animal, such as a human being, in 
need of such treatment which comprises administering to said animal an effective amount of a 
compound of formula (I) or a pharmaceutically acceptable salt or an in vivo hydrolysable ester 
thereof as defined hereinbefore. 

15 According to a further feature of the invention there is provided a method of treating 

diabetes mellitus in a warm-blooded animal, such as a human being, in need of such treatment 
which comprises adnunistering to said animal an effective amount of a compound of formula 
(I) or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof as defined 
hereinbefore. 

20 According to a further feature of the invention there is provided a method of treating 

diabetes mellitus, peripheral vascular disease and myocardial ischaemia in a warm-blooded 
animal, such as a human being, in need of such treatment which comprises administering to 
said animal an effective amount of a compound of formula (I) of a pharmaceufically - 
acceptable salt or an in vivo hydrolysable ester thereof as defined hereinbefore. . 

25 As stated above the size of the dose required for the therapeutic or prophylactic 

treatment of a particular disease state will necessarily be varied depending on the hosttreated, 
the route of administration and the severity of the illness being treatafl^Preferably a daily dose 
in the range of 1-50 mg/kg is employed. However the daily dose will necessarily be varied 
depending upon the host treated, the particular route of administration, and the severity of the 

30 illness being treated! Accordingly the optimum dosage may be determined by the practitioner 
who is treating any particular patient.- 
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The elevation of PDH activity described herein may be applied as a sole therapy or 
may involve, in addition to the subject of the present invention, one or more other substances 
and/or treatments. Such conjoint treatment may be achieved by way of the simultaneous, 
sequential or separate administration of the individual components of the treatment. For' 
5 example in the treatment of diabetes melUtus chemotherapy may include the following main 
categories of treatment: 

i) insulin; . _ 

ii) insulin secretagogue agents designed to stimulate insulin secretion (for example 
glibenclanaide, tolbutamide, other sulphonylureas); 

10 iii) oral hypoglycaemic agents such as metformin, thiazolidinediones; 

iv) agents designed to reduce the absorption of glucose from the intestine (for example 
acarbose); 

V) agents designed to treat complications of prolonged hyperglycaemia; 
vi) other agents used to treat lactic acidaemia; 
15 vii) inhibitors of fatty acid oxidation; 

viii) lipid lowering agents; 

ix) agents used to ti^t coronary heart disease and peripheral vascular disease such as aspirin, 
pentoxifylline, cilostazol; and/or 

x) thiamine. 

20 As stated above the compounds defined in the present invention are of interest for their 

ability to elevate the activity of PDH. Such compounds of the invention may therefore be 
useful in a range of disease states including diabetes mellitus. peripheral vasQwiar disease, 
(including intermittent claudicauon). cardiacrfailure an^dsrtain eardiaC myc^ies^-- " . 
myocardial ischaemia. cerebral ischaemia and reperfusion, muscle weakness. 

25 hyperiipidaemias, Alzheimer's disease and/or atherosclerosis. Altematively.6uch compounds 
of the invention may be useful in a range of disease states including periphsipal vascular 
disease, (including intermittent claudication), cardiac failure and certaj^aj^igp myopathies, 
myocardial ischaemia. cerebral ischaemia and reperfusion, muscle weakness, . 
hyperiipidaemias, Alzheimer's disease and/or atherosclerosis in particular^peripheral vascular 

30 disease and myocardial ischaemia. 

In addition to their use in therapeuUc medicine.- the compounds oftformula (1) and their 
phamwceutically acceptable salts are also useful,a&pbaHMa&k)gioai^ols4B.^evelopment 
and standardisation of in vitro and in vivo test systems for the evaluatioo.of threffects of 
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elevators of PDH activity in laboratory animals such as cats, dogs, rabbits, monkeys, rats and 
mice, as part of the search for new therapeutic agents. 

The invention will now be illustrated by the following non-limiting examples in 
which, unless stated otherwise: 
5 (i) temperatures are given in degrees Celsius ("C); operations were carried out at room or 
ambient temperature, that is, at a temperature in the range of 18-25°C and under an 
atmosphere of an.inert gas such as argon; 

(ii) organic solutions were dried over anhydrous magnesium sulphate; evaporation of solvent 
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 4.5-30 

10 mm Hg) with a bath temperature of up to 60°C; 

(iii) chromatography means flash chromatography on silica gel; thin layer chromatography 
(TLC) was carried out on silica gel plates; where a silica Mega Bond Elut column is referred 
to, this means a column containing IQ g or 20 g or 50 g of silica of 40 micron particle size, the 
silica being contained in a 60 ml disposable syringe and supported by a porous disc, obtained 

15 firom Varian, Harbor City, California, USA under the name "Mega Bond Elut SP"; "Mega 
Bond Elut" is a trademark; where a Biotage cartridge is referred to this means a cartridge 
containing KP-SIL™ silica, 60A, particle size 32-63mM, supplied by Biotage, a division of 
Dyax Corp.. 1500 Avon Street Extended. Charlottesville, VA 22902, USA; 

(iv) where a Chem Elut colunan is referred to, this means a "Hydromatrix" extraction cartridge 
20 for adsorption of aqueous material, i.e. a polypropylene tube containing a special grade of 

flux-calcined, high purity, inert diatomaceous earth, pre-buffered to pH 4.5 or 9.0, 
incorporating a phase-separation filtering material, used according to the manufacturers 
instructions, obtained from Variaii, Harbor Citj^ California, U^baiider the name of "Extube, 
Chem Elut"; "Extube" is a registered trademark of International Sorbent Technology Limited; 

25 (v) where ah ISOLUTE column is referred to, this means an "ion«xchange" extraction 
cartridge for adsorption of basic or adid material, i.e. a polypropylene tube containing a 
special grade of ion exchange sorbent, high purity , surface to-pH -TriEfeorpoiating a 
phase-separation filtering material, used according to the manufacturers instructions, obtained 
from Varian, Harbor City, California. USA under the name of "Extube, Chem Elut, 

30 ISOLUTE"; "Extube" is a registered trademark of International Sorbent Technology Limited; 
(vi) in general, the course of reactions was followed by TLCand reaction times are given for 
illustration only; 
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(vii) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra and/or 
mass spectral data; 

(viii) yields are given for illustration only and are not necessarily those which can be obtained 
by diligent process development; preparations were repeated if more material was required; 

5 (ix) where given, NMR data is in the form of delta values for major diagnostic protons, given 
in parts per miUion (ppm) relative to tetramethylsilane (TMS) as an internal standard, 
determined at 300 MHz using perdeuterio dimethyl sulphoxide (DMSO-66) as solvent unless 
otherwise indicated, other solvents (where indicated in the text) include deuterated chloroform 
- CDCI3; coupling constants (J) are given in Hz; Ar designates an aromatic proton when such 
10 an assignment is made; 

(x) chemical symbols have their usual meanings; SI units and symbols are used; 

(xi) reduced pressures are given as absolute pressures in Pascals (Pa); elevated pressures are 
given as gauge pressures in bars; 

(xii) solvent ratios are given in volume : volume (v/v) terms; 

15 (xiii) mass spectra (MS) were run with an electron energy of 70 electron volts in the chemical- 
ionisation (CI) mode using a direct exposure probe; where indicated ionisation was effected 
by electron impact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z 
are given; generally, only ions which indicate the parent mass are reported and unless 
otherwise stated the value quoted is (M-H)"; 

20 (xiv) Oxone is a Trademark of E.I. du Pont de Nemours & Co.. Inc., and refers to potassium 
peroxymonosulphate; 
(xv) The following abbreviations are used: 



25 



30 



ether 


diethyl ether; 


DMF 


A^, N-dimethy If ormamide; 


DMA 


//,A^-dimethylacetaxnide; 


TFA 


trifluoroacetic acid; 


NMP 


iV-inethylpyiTolidin-2-one 


SM 


starting material; 


DMSO 


dimethylsulphoxide; 


EtOAc 


ethyl acetate; 


MeOH 


methanol; 


EtOH 


ethanol; 
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DCM dichloromethane; and 

THF tetrahydrofuran; and 

(xvi) where (R) or (S) stereocheniistry is quoted at the beginning of a name, unless further 
clarified, it is to be understood that the indicated stereochemistry refers to the 
5 -NH-C(0)-C*(Me)(CF3)(OH) centre as depicted in formula (I). 

Example 1 

(R)-A^-(23-Dichloro>4-ethvlsulphinvlphenvn-2-hvdroxv>2>methvl-3.3.3-trifluoroDropanamide 
r-Butyl hydrogen peroxide (2.4 ml of a 5.5M solution in decane) was added to a 

10 solution of (R)-A^-[2,3-dichloro-4-ethylsulphanylphenyl]-2-hydroxy-2-methyl-3,3.3- 
trifluoropropananoide (Method 1) (0.23 g) and (i-lO-camphorsulphonic acid (0.01 8 g) in 
chloroform (10 ml) and the mixture was stirred for 18 hours. Volatile material was removed 
by evaporation and the residue was purified by chromatography on a silica gel Mega Bond 
Elut colunm eluting with 0-50% EtOAc / isohexane to give the title compound (0.22 g) as a 

15 white solid. NMR (CDCI3 + 1 drop DMSO): L2M.28 (m, 3H). 1.71 (s. 3H), 2.77-2.89 (m. 
IH). 3.04-3.16 (m, IH). 7.14 (s, IH). 7.78 (d, IH). 8.66 (d, IH), 9.73 (s, IH); m/z: 376. 



Examples 2-8 

Following the procedure of Example 1 and using the appropriate starting materials the 
20 following compounds were made. 



) 
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Ex 


Compound 


NMR 


m/z 


SM 


2' 


(R)-iV-[4-Methylsulphinyl-3- 
fluoro-2-chloropheayl]-2- 
hydroxy-2-methyl-3,3,3- 
trifluoropropanamide 


1.62 (s. 3H), 2.86 (s. 3H). 
7.71-7.76 (m, IH). 8.04-8.10 
(m. IH), 9.94 (brs, IH) 


346 


Meth 12 


3' 


(R)-Ar-[4-Ethylsulphinyl-3- 
fluoro-2-chlorophenyl]-2- 
hydroxy-2-methyl-3,3,3- 
trifluoropropanamide 


1.08 (t, 3H). 1.61 (s. 3H). 
2.83-2.94 (m, IH), 3.08-3.22 
(m, lH).7.64 (d. 1H),7.97 
(brs, IH). 8.05-8.09 (m, IH). 
9.94 (brs. IH) 


360 


Meth27 


4^ 


(R)-//-[4-Ethylsulphinyl-3-iodo- 
2-chlorophenyl]-2-hydroxy-2- 
methyl-3,3.3- 
trifluoropropanamide 


1.09 (s. 3H), 1.61 (s. 3H). 
2.71-2.85 (m.lH), 3.07-3.19 
(m, IH), 7.62 (d, 1H), 8.27 
(d. IH) 


468 


Meth 28 


5^ 


(R)-7y-[4-Methylsulphinyl-2.3- 
dichlorophenyl]-2-hydroxy-2- 
methyl-3,3.3- 
trifluoropropanamide 


1.6(s,3H),2.8(s.3H),7.8 
(d, IH), 7.9 (s. IH). 8.2 (d. 
lH).9.9(s, IH) 


362 


Meth 33 




(R)-Ar-[2-Chloro-3-(l- 

oxothiomorpholino)-4-(methyl- 

sulphonyl)phenyl]-2-hydroxy-2- 

methyl-3.3.3- 

trifluoropropanamide 


1.61(8, 3H). 2.83-3.Q2 (m, 
6H). 3.38 (s. 3H), 4:19-4.28 
(m. 2H). 7.94 (d. IH). 8.07 
(brs, IH), 8.23 (d.lH), 9.95 


461 


Ex 72 


m i 

7^ 


(R)-A^-[2-Chloro-3-( 1 - 

oxothiomorpholino)-4-(ethyl- 

sulphonyl)phenyl]-2-hydroxy-2- 

methyl-3,3,3- 

trifluoropropanamide 


1.13 (t,3H), 1.62^«3H), 
2.85-2.89 (m, 6H). 3.43-3.50_ 
(q. 2H), 4.17-4.27 (m, 2H)T^ 
7.93 (d, IH), 8.li (brs, IH). 
8.27 (d, IH). 9.96 (brs. IH) 


475 


Ex 65 
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8^ 


(R)-Ar-[2-Chloro-3-(l- 


1.17-1.25 (m,6H), 1.62 (s. 


489 


Ex 73 




oxothiomorpholino)-4- 


3H). 2.87 (brm. 6H), 








(isopropylsulphonyl)phenyl]-2- 


3.71-3.80 (m, IH), 4.19-4.23 








hydroxy-2-methyl-3,3,3- 


(m, 2H). 7.91 (d. IH), 8.11 








trifluoropropanamide 


(brs, IH). 8.26-8.31 (m. IH). 






1 „ 




9.95 (brs. IH) 







Product was a mixture of two diastereoisomers. Example 4 is the less polar diastereoisomer. 
^ Residue was purified on a 8g silica Biotage cartridge eluting 3% MeOH / DCM. 
5 Residue was purified on a 8g silica Biotage cartridge eluting 10% MeOH / BtOAc. 



Example 9 

fR)'yy"(2.3--Dichloro-4-ethvlsulphonvlphenvD-2'hvdrQxv-2-methvl-3, :^^ :^^ 
trifluoropropan amide 

10 Hydrogen peroxide (15 ml of a 30 wt. % solution in water) was added to a solution of 

(R)-N-[4-ethyisulphanyl"23-dicWorophenyl]-2«hydroxy-2-methyl-333- trifluoropropan 
(Method 1) (1.88 g) in glacial acetic acid (26 ml) and the raixture"was heated at 95*^0 for 1.5 
hours then cooled. EtOAc (200 ml) was added and the mixture was washed with saturated 
aqueous sodium hydrogen carbonate solution (4 x 200 ml) and brine (250 ml) then was dried. 

15 Volatile material was removed by evaporation and the residue was purified by 

chromatography eluting with 0-50% EtOAc / isohexane to giise the title compound (1.71 g) as 
a white solid. NMR: 1.1 (t, 3H), 1.61 (s, 3H), 3.5 (q, 2H), 8.021^, IH), 8.31 (d. IH); m/z: 
392. 



20 Examples 10-26 

Following the procedure of Example 9 and using the appropriafe startmg materials the 
following compounds were prepared: 
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Compound 


NMR 


m/z 


SM 


10 


(R)-A^-(3-Acetamido-2-chloro- 
4- { 4-flu6rophenylsuIphonyl ) 
phenyI)-2-hydroxy-2-methyl-3, 
3,3-trifluoroprQpanamide 


1.61 (S.3H). 1.9 (s,3H), 7.47 
(t, 2H),7.86(m,2H), 8.09 (brs. 
IH). 8.22 (d,lH), 8.40 (d, IH). 
9.81 (brs. IH), 9.9 (brs. IH) 


481 


Meth 
11 


11 


(R)-N-(2-Chloro-3-fluoro-4. 
{4-fluorophenylsulphonyl } 
phenyl)-2'hydroxy-2-methyl- 
3 , 3 , 3 - tri fl uoropropanamide 


1.6(s.3H), 7.53 (t.2H), 
7.99-8.2 (m. 5H), 10.0 (brs. 
IH) 


442 


Meth 
2 


12 
1 


(R)-N-[4-(2-Hydroxyethyl- 
sulphonyI)-2,3-dichloro- 
phenyI]-2-hydroxy-2-methyl- 
3,3 ,3-trifluoropropanamide 


1.62 (s, 3H). 3.66-3.74 (m, 
4H), 4.82 (t, 2H).8.03(d.lH), 
8,29 (d, IH). 9.99 (brs. IH) 


408 


Ex 44' 


13 


(R)-A^-[4-(2"Hydroxy-n-butyl- 
sulphonyl)-2,3-dichloro- 
phenyl]-2-hydroxy-2-methyl- • 
3 ,3 ,3-trifluoropropanamide 


0.81 (t.3H). 1.31-1.52 (m. 
2H). 1.62(8, 3H). 3.50-3.69 
(m, 2H), 3.76-3.84 (m, IH). 
0.81 (t. lH),8.02(d, 1H).8.08 
(s, IH). 8.25-8.29 (m, IH). 
10.01 (s, IH) 


436 


Meth 
34 


14 


(R)-A^-(4-Mesyl-3-fluoro-2- 

chlorophenyl)-2-hydroxy-2- 

methyl-3.3,3- 
trifluoronronan amide 


1.62 (s, 3H),3.35 (s.3H). 
7.84=7.90 (m, IH). 8.06 (s, 
lH),-8.13(d. lH). lSrdi (bi^. ' 


362 


Ex 2 


15 


(R)-A^-(4-Ethylsulphonyl-3- 
fluoro-2-chlorophenyl)-2- 

hycIroxy-2-methyl-3,3,3- 
trifluoropropanamide 


1.16 (t.3H). 1.62 (s;3H), 
3.38-3.46 (q. 2H). 7i85 (t. IH)^ 
8.16 (d, IH), 10.08 (bK. 1H)~^ 


376 


Meth 
27 
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16 


(R)-/V-(4-Ethylsulphonyl-3- 
iodo-2-chlorophenyi)-2- 
hydroxy-2-methyl-3,3,3- 
trifluoropropanamide 


1.12 (t, 3H), 1.61 (s, 3H). 
3.51-3.58 (q, 2H), 8.07 (d. IH), 
836 (d. IH) 


484 


Ex 4 


17 


(R)-N-12 3-Dichlorrt-4-r4- 
(iV,A^-dimethylcarbamoyl) 
phenylsulphonyl]phenyl } -2- 

hydroxy-2-inethyl-373.3-' 
trifluoropropahamide 


i.ou ^^s, Jii;, z.oo (s, 3rij, 2.95 
(s, 3H), 7.60 (d,2H); 7.95 (d. 
2H). 8.10 (s, lH),8.40(dd. 
-2H), 10.0 (s, IH) 


511 


Meth 
36 


JLO 


Va^-^ i V - \ x-v-^nioro- j-iiuoro-^- 
[4-(MA^-dimethyIcarbamoyl) 
phenylsulphonyl]phenyl } -2- 
hydroxy-2-methyl-3,3,3- 

tri fl 1 1 nrfintY^Ti a n a m i f! p 


l.ou (s, iH), 2.95 (s, 3H), 3.00 
(s, 3H). 7.65 (d. 2H); 8.05 (d. 
2H), 8.05-8.15 (m, 2H), 8.20 
(d. IH). 9.95 (s. IH) 


495 


Meth 
5 


19 


(R)-7/-[2-Methyl-3-fluoro-4- 

(4-fluorophenylsulphonyl) 

phenyl]-2-hydroxy-2-methyl- 

3 3 3-tri"f!iinrnnmnjin5imiH<» 


1.61 (S.3H). 2.05 (s. 3H). 7.50 
(t.2H),7.62(d. IH). 7.66 (brs. 
lH).7.90(t, IH), 8.02 (m. 2H), 


422 


Meth 
43 


20 


(R)-//-(2-Methyl-3-chloro-4- 
[4-fluorophenyl]sulphonyl 
phenyl)~2-hydroxy-2-methyl- 
3,33-trifluoropropanainide-— 


1.60 (s. 3H)^2.20(s, 3H),7.46 
{t.2H).7.60.(brs, IH), 7.70 (d. 
IH), 7.99 (m. 2H), 8.20 (d. 
lH).''10.03£^bjJs,;lH), 


438 


Meth 
44 


21 


(R)-;V-(2-Methyl-3-fluoro-4- 

[4-M^-dimethylcarbamoyl- 

phenyl]sulphonylphenyl)-2- 

hydroxy-2-methyl-33,3- 

trifluoropropanamide 


1.60 (s, 3H). 2.07 (s 3H) 1 85 
(s,3H),3-,00(s,3H),7.66(m, 
4H), 7.9&<m. 3H). 9.90 (brs, 

IH) ■ -.^ 




iVLclfj 

52 
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22 


(R)-yV-[2-Chloro-3-(l,l- 
dioxothioinorphoIino)-4- 
(methy Isulphony l)pheny 1] -2- 
hydroxy-2-methyl-3,3,3- 
trifluoropropanamide 


L61 (s 3H) 3 20-3 24 
2H). 3.25-3.39 (m. 4H), 3.37 
(s. 3H). 3.89-4.01 (m. 2H), 
7.96 (d, IH), 8.08 (brs. IH), 
8.24 (d. IH). 9.96 (brs, IH) 


All 


bx /z 


23 


(R)-A^-[2-Chloro-3-(l,l- 
dioxothiomorphoIino)-4- 
(ethylsulphonyI)pbenyl]-2«- - 

hydroxy-2-methyl-3,3,3- 
trifluoropropanamide 


1.15 (t. 3H). 1 61 fs 3H"i 
3.20-3.30 (m. 6H). 3.42-3.49 
(q.2H)r3.87-3.94(m,2H), 
7.93 (d. IH). 8. 11. (brs. IH). 
8.28 (d. IH), 9.95 (brs, IH) 


40 1 




24 


(R)-A^.[2-Chloro-3-(l,l. 
dioxothioniorpholino)-4- 
(isopropy Isulphony l)phenyl] - 
2-hydroxy-2-inethyl-3.3,3- 
trifluoropropanamide 


1.19-1.23 (m, 6H), 1.61 (s. 
3H), 3.24-3 37 Cm 6R"\ 
3.62-3.71 (m. IH), 3.87-4.01 
(m, 2H), 7.91 (d, IH), 8.12 
(brs, IH), 8.30 (d, IH). 9.95 
(brs. IH) 


505 


Ex 73 


25 
1 


(R)-//-{ 2-Fluoro-3-chloro-4- 
[4-(iV,iV-.dimethylcarbamoyl) 
phenylsulphonyl]phenyl }-2- 
hydroxy-2-methyl-3,3 .3- 
trifluoropropanamide 


1.6 (s. 3H). 2.8 fs 6^ 3 0 f«? 
3H), 7.6 (d, 2H). 7.8 (d. IH). 
7,95 (d.2H). 8.1 (dd,lH), 8.2 
(d, IH), 10.0 (s. IH) 




IVieiil 

37 


26 

I 

1 „r 


(R)-7V-{2,3-DifluorO--4-.[4- 
(/^,jV-dimethylcarbamoyl) 
phenylsulphonyl]phenyl }-2- 

hydroxy-2-inethyl-3,3,3- 
trifluoropropanamide 


-l".55-(s, 3n):2m4sr^}, 2.95 
(s. 3H), 3.30 (s, 3H), 7.65 (d, 
2H). 7.80 - 7.95 (m, 2H). 8.00 
(d,2H). 10.10,(brs.IH) 

— <^ 


■481 

(M+H)* 


Meth - 
14 



Water was added to the cooled reaction mixture and the product was obtained by filtration. 
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Example 27 

(R)-A^~(2-Chloro-4-ethvlsulphonvl-3-hvdroxvphenvl1-2-hvdroxv-2-meth^^ 
trifluoropropanamide 

Following the procedure of Method 1 using 2-chloro-4-ethylsulphonyl-3- 
5 hydroxyaniline (Method 9) as starting material the title compound was obtained (in 10% 
yield) as a solid, NMR: 0.92 (t. 3H). 1.45 (s, 3H). 3.25 (q, 2H). 7.55 (d. IH). 7.79 (d. IH),. 
7.85 (s. IH). 9.67 (s. IH); m/z: 374. 

Example 28 

10 n^VA^-r2>C hloro-4-ethvlsulphonvl-3-methvlsulDhanvIphenvll->2-hvdroxv-2-methvl-3, 3, l- 
trifluoropropananiide 

Sodium methane thiolate (0. 16 g) was added to a stirred solution of 

(R)-iV-[2,3-dichloro-4-ethylsulphonylphenyl]-2-hydroxy-2-methyl-3,3.3- trifluoropropanamide 
(Example 9) (0.60 g) in anhydrous DMA (10 ml). The reaction mixture was heated under 

15 reflux for 3 hours then more sodium methane thiolate (0.27 g) was added and heating was 
continued a further 18 hours. The reaction mixture was allowed to cool, EtOAc (150 ml) was 
added, and the mixture was washed with brine (4 x 100 ml) and dried. Volatile material was 
removed by evaporation and the residue was purified on a sUica gel Mega Bond Elut column 
eluting with 0-40% EtOAc / isohexane to give the title compound (0. 1 14 g) as a gum. NMR 

20 (CDCi3): 1.26 (t, 3H). 1.78 (s, 3H), 2.50 (s, 3H). 3.64 (q. 2H), 3.75..(S, IH). 8.13 (d. IH). 8.67 
(d. IH). 9.44 (s, IH); m/z: 404. 

Example 29 ^ . , . .. 

(RVA^- ( 3-Acetamido-2-chloro-444-f2-hvdroxvethvlamino)phenvlsulphonvllphenvl )~2- 
25 hvdroxv-2-methvl-3.3,3-trifluoropropananiide 

(R)-N-[3-Acetamido-2-chloro-4-(4-fluorophenylsulphe|iyl)phenyl]-^2-hydroxy-2- 
methyl-3,3;3-trifluoropropanamide (683 mg) (Example 10), efthandlairfae (17J mg, 2 eq) and 
acetonitrile (6 ml) were stirred and heated (85^*0 under argon for 24 hours. The solvent was 
removed and the residual gum was redissolved in MeOH (10 ml) and poured onto deactivated 
30 silica (5 g). This was concentrated to give a free flowing powder which was transferred to the 
top of an ISOLUTE column (50 g silica). This was chromatographed, eluting with 
MeOH/DCM to give the title compotmd <247-mg^as=a'browii solifl. NMR (400 MHz): 1.59 (s, 
3H). 1.95 (s. 3H). 3.08-3. 19.(m. 2H), 3.53 (q. 2H), 4.66-4.73:(t, IH), 6.62 (d,TH). 6.67 (t. 



wo 01/17956 PCT/GBOO/03314 

-SO- 

IH) , 7.0 (brs, IH), 7.44 (d, 2H), 8.06 (d, IH). 8.29 (d. IH). 9.61 (brs, IH), 9.82 (brs, IH); miz 
524 (M+H)''. 

Example 30 

5 (R)'A^-r2-Chloro-3-r2-h vdroxvethvlamino)-4>f4-fluoroDhenvlsulphQnYl)phenvl1-^^^ 
methvl-3.3,3-trifluoropropanainide 

Ethanolamine (47 mg, 2.5 eq) was added to a solution of (R)-A^-(2-chIoro-3-fluoro-4- 

.{4-fluorophenylsulphonyl)phenyl)-2-hydroxy^2-methyl-33,3-trifluoropr^^^ (Example 

II) (135 mg) in NMP (I ral) and the riuxtiife was 'stirTetTand heated (oil bath 12b°C) under 
10 argon for 24 hours. The reaction mixture was cooled and partitioned between a saturated 

aqueous solution of ammonium chloride (10 ml) and ether (3 x 20 ml). The combined ether 
extracts were washed with water (50 ml), dried and concentrated to give a gum. The residue 
was dissolved in MeOH/DCM and loaded onto deactivated silica (1 g). It was then 
concentrated to give a free flowing powder which was poured onto an ISOLUTE column (10 
15 g silica) and chromatographed eluting with EtOAc / isohexane to give the title compound (50 
mg) as a gurii. NMR: 1.65 (s, 3H), 3.2 (m. 2H). 3.42 (m, 2H), 4.92 (t, IH). 5.91 (t. IH), 7.47 
(t, 2H). 7.89 (d. IH), 7.96-8.08 (m. 3H), 9.85 (brs, IH); m/z: 483. 

Example 31 

20 (RVA^-{2~Chloro>3-f2-hvdroxvethvlaminoM-r4-f2-hvdroxvethY laminn) 
phenvlsulph onvllphenvll-2-hvdroxv>2-methvl-33,3-trifluoropropanamide 

The title compound was also isolated from the mixture obtained in Example 30 as a 
yellow foam. NMR (400MHz): 1:6 (8, 3H), 3.2 (m;4H), 3.52 (rn,4H^, 4:74 (t, IH), 4.95 (t, 
IH), 5.98 (t. IH), 6.69 (d, 2H), 6.76 (t, IH), 7.62 (d, 2H). 8.0 (brs:...lH); m/z: 524. 

25 . ' • 

Examples 32-39 

Following the procedure of Example 30 and using the appropri^ starling materials 
the following compounds were prepared: . 
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Ex 


Compound 


NMR 


m/z 


SM 


32 


(R)-A^- { 2-Chloro-3-(2"hydroxy- 
ethylainino)-4-[4-(A^,N-dimethyl- 
carbamoyl)phenylsulphonyl] 
phenyl }-2-hydroxy-2-niethyl- 
3 ,3 3-trifluoropropanamide 


1.60 (s. 3H). 2.85 (s, 3H), 2.95 
(s. 3H). 3.1 - 3.15 (m. 2H). 3.35 - 
3.4 (m, 2H), 4.9 (dd, IH), 5.95 
(dd, IH). 7.60 (d,2H), 7.85 (d. 
IH). 7.95 - 8.05 (m, 4H). 8.10 (s. 
IH). 8.40 (dd. 2H), 9.9 (s. IH) 


536 


Ex 
18 


33 


(R)-A^-{2-Chloro-3-(23- 
dihydroxypropylamino)-4-[4-{A^,7s^- 
dimethylcarbamoyl)phenyI- 
sulphony l]phenyl } -2-hydroxy-2- 
methy 1-3 ,3 ,3-triflu oropropanamide 


1.60 (s. 3H). 2.80 (s. 3H). 
2.85-2.95 (m. IH). 3,00 (s. 3H), 
3.15-3.20 (m. IH), 3.25-3.35 (m, 
2H). 3.40-3.50 (m, IH). 4.60 (s, 
IH), 5.10 (s.lH). 5.95-6.00 (m, 
IH). 7.65 (d. 2H); 7.85 (d, IH), 
7.95-8.05 (m. 4H), 9.85 (s, IH) 


566 


Ex 
18 


34 


(R)-Ar.{ 2-Chloro-3-(2-dimethyl- 
aininoethylainino)-4-[4-(N,N- 
dimethylcarbamoyl)phenyl- 
sulphonyl]phenyl } -2-hydroxy-2- 
methyl-3,3,3- trifluoropropanamide 


1.60 (s, 3H). 2.20 (s. 6H), 2.85 
(s. 3H). 2.95 (s. 3H), 3.20-3.25 
(m. 2H), 3.30-3.35 (m. 2H). 
5.80-5.85 (m; IH). 7.60 (d, IH); 
7.70 (d. 2H)?.7;85-8.05 (m, 4H), 
9.95 (s,lH) 


563 


Ex 
18 


35 


(R)-N-{2-Chioro-3-(2-methoxy- 
etnylaimno)-4-[4-(//,/v-diinethylcar 
bamoyl)phenylsulphonyl]phenyI } - 
2-hydroxy-2-methyl-3,3 ,3- 
trifluoropropanamide 


(CDCI3): .Xv70 (s. 3H), 2.95 (s, 
3H). 3.10 rsrSH), 3.25-3.35 (m. 
2H). 3.40Ksr3H). 3.45-3.55 (m. 
2H). 5.80.-(dd. IH). 5.95 (s. IH). 
7.50 (C SH); 7.95-8.00 (d^3H), 
8.15 (d,4H), 9.60 (s. iltf- - 


550 


Ex 
18 
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36 


(R)-A'- { 2-Chloro-3-thiomorpholino 
»4-[4-(/V,A/-dimetnylcarbamoyi) 
phenylsulphonyl]phenyl } -2- 

hydroxy-2-methyl-3,3,3- 
trifluoropropanamide 


1.60 (s, 3H), 2.65-2.75 (m, 4H), 
2.85 (s, 3H), 2.95 (s, 3H), 
3.25-3.30 (m, 2H)3.40-3.45 (m, 
2H). 7.70 (d. 2H); 7.80 (d. 2H). 
8.15 (s, lHj,8.25 (d, IH). 8.40 
(d. IH), 9.95 (s. IH) 


578 


Ex 
18 


37 


(R)-A^-(2-Methyl-3-chloro-4-[4-(2- 
hydroxyethylamino)phenyl- 
sulphonyl]phenyl)-2-hydroxy-2- 
methyl-3,3,3-trifluoropropanainide 


1.65 (s, 3H). 2.22 (s, 3H), 3.20 
(m, 2H), 3.60 (m, 2H), 4.76 (t, 
IH). 6.73 (d,2H), 6.81 (t, IH). 
7.63 (m, 4H), 8.13 (d, IH). 10.04 
(brs. IH) 


479 


Ex 
20 


38 


(R)-iV- { 2-Methyl-3-(2-hydroxy- 
ethylamino)-4-[4-(//,//-dimethyl- 
carbainoyl)phenylsulphonyl] 
phenyl } -2-hydroxy-2-inethyl- 
3 ,3 ,3-trifluoropropanamide 


1.57 (s, 3H). 2.03 (s, 3H). 2.73 
(m, 2H), 2.84 (S, 3H). 2.98 (s, 
3H). 3.36 (brs, 2H), 4.87 (brs. 
IH). 5.51 (t, IH). 7.28 (d. IH), 
7.60 (d, 2H). 7.83 (d, IH). 7.96 
(d. 2H). 9.73 (bre, IH) 


516 


Ex 
21 


39 


(R)-7V-{2-Fluoro-3-(2-methoxy- 

cuiyidiimiL) j-H-[H-i^/Y,iV-uiuicLiiyi- 
carbamoyl)phenylsulphonyl] 
phenyl } -2-hydroxy-2-methyI- 
3,3.3-trifluoropropanamide 


1.55 (s. 3H)^ 2.85 (s, 3H), 3.00 (s. 
^n), J. ZD (,Si,jrlj, i.iU - (m, 
4H). 6.15 (fn, IH), 7.35 (dd, IH), 
7.60 (d, 2H), 7.80 (d, IH). 7.80 
,(s. 1H).,7:90 (d: "2H), 9.65 (brs, 
IH) 


534 


Ex 

26 



Example 40 

(RVA^r2-Chloro-3-mesvl-4-(4'fluorophcnvlsulDhonvltohenvlV2-hv3i^v 
5 trifluoropropanamide 

(R)-7V-(2-Chloro-3-fluoro-4-{4-fluorophenylsulphonyl ) phenyl)-2-hydroxy-2-methyl- . 
3,3,3-trifluoropropananiide (Example 11) (222 mg)..was reacted with sodium methylthiolate 
(62 mg) in NMP (2 ml) at 120°C under argon for 3:8 hours. The cooled reaction mixture was 
partitioned between a saturated aqueous solution of ammonium chloride (20 ml) and ether (40 
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ml), the organic layer was separated and the aqueous layer was extracted with more ether (2x 
40 ml).The combined ether extracts were washed with water (30 ml), dried and concentrated 
to give a yellow solid (242 mg) which was a mixture of three compounds. This solid was 
stirred and heated (lOO^'C) in glacial acetic acid (2 ml) and hydrogen peroxide (100 vol. 0.42 

5 ml) under argon for 80 minutes. The reaction mixture was partitioned between water (20 ml) 
and EtOAc (50 ml). The organic layer was washed with water (20 ml), dried and concentrated 
to give a gum. The residue was dissolved in DCM and loaded onto a Biotage cartridge (40 g 
silica), eluted with 50% EtOAc / isohexane to give the title compound (42 mg) as a white 
solid. NMR (CDCI3 + 1 drop DMSO; 500 MHz): 1.63 (s, 3H), 3.37 (s, 3H), 7.09 (t, 2H). 7.49 

10 (s, IH). 7.76 (m. 2H), 8.45 (d, IH). 8.89 (d. IH). 10.1 (brs. IH); m/z 502. 



Examples 41-42 

The other compounds isolated from the above mixture are shown in the following 

table: 



Ex 


Compound ' 


NMR (CDCI3 + 1 drop DMSO; 
500 MHz) 


m/z 


SM 


41 


(R)-A^-[2-ChJoro-3-fluoro-4-(4- 
mesylphenylsulphony 1 ) 
phenyl]-2-hydroxy-2-methyl- 
3 ,3 ,3-trifluoropropanamide 


1.6 (s, 3H),3.0 (s, 3H),7.03(s, 
IH), 7.94 (t, IH), 8.03 (d. 2H), 
8. 12 (d, 2H), 8.46 (dd. IH), 9.7 
(brs. IH) 


502 


Ex 11 


42 


(R)-JV-[2-Chloro-3-mesyl-4-(4- 
mesylphenylsulphonyl) 
phenyl]-2-hydr6xy-2-methyl- 
3 ,3.3-trifluoropropanamide 


1.65 (s, 3H), 3.0 (s. 3H). 3.38 (s. 
3H), 7.4 (s, IH), -%S9 (d, 2H). 
7.98 (d. 2H), 8.52rW. IH). 8.97 
(d.lH), 10.1 (brs,ilH) 


562 


Ex 11 



15 



Example 43 ^ 
(R)-7V44>EthVlsulphonvl-3-methvlsulphlnvl-2-chlorophenvn-2-hvdro?^ 
trifluoropropanamide 

To a stirred solution of (R)-yV-[4-ethylsulphonyl-T3-methylsulphanyl-2-chlorophenyl] 
20 -2-hydroxy-2-methyl-3,3 ,3-trifluoropropanamide (Example 28) (0.636 g) in DCM was added 
meto-chloroperoxybenzoic acid (0.17 g). After 1 hour ist ambient temperature a further portion 
of m^ra-chloroperoxybenzoic acid (0.14 g) was added and stirring was continued at ambient 
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temperature for 16 hours. Further mera-chloroperoxybenzoic acid (0.08 g) was added and after 
30 minutes sodium hydrogen carbonate solution (50 ml) was added. The organic layer was 
separated, dried and volatile material was removed by evaporaUon, The residue was purified 
by chromatography on a Mega Bond Elut column (20 g) elating with 10-80% EtOAc / 

5 isohexane to give the title compound (0.55 g) as a white foam. NMR: 1.19 (t, 3H), 1 .62 (s, 
3H), 3.14 (s, 3H), 3.52-3.60 (m, 2H). 8.00 (d. IH), 8.14 (brs. IH), 8.45-8.49 (m, IH). 10.11 

.- (bi?, IH); m/z: 420. 



Examples 44-48 

Following the procedure of Example 43 and using the appropriate starting materials 
the following compounds were made. 



Ex 


Compound 


NMR 


m/z 


SM 


44 


(R)-A^-[2,3-Dichloro-4-(2- 

hvdroxvethvl sulnh 1 n vl ^nVipn vll 

-2-hydroxy'2-methyl-3,3,3- 
trifluoropropanamide 


(CDCI3 + 1 drop DMSO) 1.72 (s, 

'^TT4 0 Ql fm 1TT\ 0 on o aa 

jn.), z.o^t-z.yi v.ni,- In), 3.39-3.44 
(m. IH). 4.00-4.07 (m, IH), 
4.10-4.18 (m, lH),6.99(s, IH). 
7.85 (d, IH). 8.70 (d. 1H).9.73 
(brs, IH) 


392 


Meth 
54 


45 


(R)-A^- { 2-Chloro-4-ethyl- 
sulphonyl-3-[4-'(7\r,7V-dimethyl- 
carbamoyI)phenyIsulphinyl] 
phenyl ) -2-hydroxy-2-methyl- 
3,3 ,3-trifluoropropanamide 


1.26-1.31 (m,3H), 1.58 (s,3H). 
2.86 (s, 3H), 2.97 (s. 3H), 
3.64-3.75 (m,.2H). 7.55 (d.2H), 
7.68 (d. 2H^-:8.02 (s, IH). 8:16 (d. 
IH). 8.52-8 J6.(m, IH). 10.00 
(brs, IH) ' - ■ 


553 


Ex 51 


46 


(R)-N-{2-Chloro-3-fluoro-4- 
[4-(iV,A^-dimethylcarbainbyl) 
phenylsulphinyljphenyl } -2- 
hydroxy-2-methyl-3,3,3- 
trifluoropropanamide 


1.60 (s. 3I^'2.85(s. 3H).2.95 (s. 
3H), 7.55Cd. 2H); 7.75 (d.^, 
7.80-7.85 (m. IH), 7.90-7.95 (d, 
IH), 8.05 (d. IH), 9.95 (s, IH) 


479 


Meth 
5 
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47 


(R)-A'-[2,3-Dichloro-4-mesyl- 


1.6 (s,3H), 3.4 (s, 3H),8.0 (d, 


378 


Meth 




phenyl]-2-hy(iroxy-2-methyl- 


2H). 8.3 (d, IH). 10.0 (s. IH) 




33 




3,3,3-trifliioropropanaiiude 









Example 48 

(RVN-f4-Mesvl-3-methvlsuIphanvl-2-chlorophcnvIV2-hvdroxv-2-methvl-33.3- 
5 trifluoropropanamide 

Sodium methane thiolate (48 mg) was added to a deoxygenated solution of 
(R)-A^-[4-mesyl-3-fluoro-2-chIorophenyl]-2~hydroxy^2-methyl-33,34rifluoropm^ 
(Example 14) (0.20 g) in anhydrous NMP (1 ml). The reaction mixture was heated to 120^C 
under argon overnight. Further sodium methane thiolate (50 mg) was added and heating was 

10 continued for 2 hours and the mixture was allowed to cool to ambient temperature. Saturated 
animonium chloride (50 ml) was added and the mixture was extracted into ether (4 x 50 ml). 
The ether extracts were combined, washed with brine (50 ml) and dried. Volatile material was 
removed by evaporation and the residue was purified by chromatography on an 8 g silica gel 
Biotage cartridge eluting with 3:7 EtOAc / isohexane to give the title compound as a white 

15 foam (0.14 g). NMR: 1.62 (s, 3H), 2:47 (s. 3H). 8.05 (d. IH), 8.36 (d, IH); m/z: 390. 

Example 49 

fR)-A^-r4>Ethvlsulphinvl-3-methvisulphanvl-2-chloroDhenvl1-2-hvdroxv-2-methvl-33.3- 
trifluoropropanamide 

20 The title compound wagftepated from (R)-7^-[4-ethylsu^ 

chlorophenyl]-2-hydroxy-2-meaiyt3.3.3-trifluoropropanamide (Example 3) (0.223 g) by the 
procedure described in Exampft>48 to give the title compound as a white solid (55%). NMR: 
1.03.1.09 (m. 3H). 1.61 (s. 3H^,'2.41 (s;3H), 2.71-2.82 (m, IH) 3.08-3.20 (m, IH), 7.69 (d, 
IH), 7.96 (brs. IH), 8.28-8.32:(m, IH), 9.92 (brs, IH); m/z: 388. 
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Example 50 

(R)-A^42-ChlQro-3-(2-hvdrQXvethvlthio)-4-f4-rMA^-dimethvlcarbamovn^ 
phenyl }"2-hvdroxv-2'methvl-3, 3 3-trifluoropropanamide 

To (R)"A^-{2-chloro-3-fluorO'-444-(MA^"dimethylcarbamoyl)phenylsu^ 

5 phenyl }-2-hydroxy-2-methyl-3, 3 ,3-trifluoropropanamide (Example 18) (600 mg), as a 
solution in NMP (5 ml), was added 2-hydroxyethanethiol (0.1 ml) and sodium methoxide 
(0.65 g), and the reaction mixture was heated at 120**C overnight under an argon atmosphere. 
The solution was diluted with saturated brine and extracted with ether (3 x 30 ml). The ether 
extracts were coriibined and dried. The volatile material was removed by evaporation and 

10 purified by chromatography on a Mega Bond Elut column (20 g silica) eluting with hexane/ 
EtOAc to yield the title compound as a white solid (60 mg, 12%). NMR: 1.60 (s, 3H), 
2.60-2.65 (m, 2H), ). 2.85 (s, 3H), 2.95 (s, 3H), 3.10-3.20 (m, 2H), 4.75 (dd, IH), 7.60 (d, 
2H); 7.95 (d, 2H). 8.05 (s, IH). 8.35 (d, IH), 8.45 (d, IH), 9.95 (s, IH); m/z: 553. 

15 Example 51 

(R)'N' { 4-EthvIsulphonvl-3-r4-fA^. A^-dimethvlcarbamovl)phenvlsulphanvlV2'Chlorophenvn- 
2-hvdroxv-2-methvl-3 .3 ,3-trifluoropropanamide 

To a stirred solution of (R)-/^-[4-ethylsulphonyl-3-(4-carboxyphenylsulphanyl)-2- 
chlorophenyl]-2-hydroxy-2-methyl-3,3,3-trifluoropropanamide (Method 59) (0.64 g) in DCM 

20 (20 ml) and DMF (3 drops>;was added oxalyl chloride (0.25 ml). The reaction mixture was 
allowed to stir at ambient temperature overnight. Volatile material was evaporated and the 
residue was redissolved iji:DCM (20 ml) and dimethylamine (1 ml, 5.6 M solution in EtOH) 
was~added. The nrixture»a&-aUowed to stir at room temperature for 3 hours. HCl (2M, 50 ml) 
was added and the organic phase was separated, dried and volatile material was removed by 

25 evaporation. The residue was purified by chromatography on a. Mega Bond Elut column (50 g 
silica) eluting with l«3L^MeOH/ DCM to give the title compound as a brown foam (0.67 g). 
NMR (CDCI3) 1.20 (tv;;3H), 1.64 (s, 3H), 2.89 (s. 3H), 3.01 (s, 3H)-^-3ASSq. 2PI), 5.37 (s, 
IH). 7.03 (d. 2H), 7.22 (d, 2H), 8.18 (d, IH). 8.72 (d, IH), 9.56 (s. IH); m/z: 537. 
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Examples 52-60 

Following the procedure of Example 51 and using the appropriate starting materials 
the following compounds were made. 



Ex 


Compound 


NMR 


m/z 


SM 


52 


(R)-A^- { 2-Chloro-3-[4-(N,A^- 

dimethylcarbamoyl)phenyl- 

sulphanyl]-4-[4-(A^.A/- 

dimethylcarbamoyOphenyl- 

sulphonyl] phenyl } -2-hydroxy- 

2-methyl-3,3.3- 

trifluoropropananiide 


1.60 (s. 3H), 2.80-3.00 (m, 
12H). 7.40-7.50 (m, 4H); 
7.60 (d, 2H). 7.95 (d, 2H), 
8.05 (s, IH), 8.50 (d. IH), 
8.60 (d, IH). 9.95 (s. IH) 


656 


Meth 
76 




(R)-A^- { 2-Methyl-3-chloro-4- 
[4-(A^^-dimethylcarbamoyl) 
phenylsulphonyl]phenyl }-2- 
hydroxy-2-methyl-3 ,3 ,3- 
trifluoropropanamide 


1.59 (s. 3H).2.19 (s, 3H). 
2.86 (s. 3H), 2.99 (s, 3H), 
7.65 (d. 2H). 7.75 (d. IH), 
7.94 (d, 2H), 8.22 (d, IH), 
10.01 (brs. IH) 


491 


Meth 
60 . 


54 


(R)-A^- { 2-Methyl-3-bromo-47 
[4-(A^,N-dimethylcarbamoyI) 
phenylsulphonyljphenyl }-2- 
hydroxy-2-methyl-3 ,3,3- . ^ 
trifluoropropanamide 


1.60 (s. 3H). 2.25 (s, 3H), 
2:84 (s, 3H), 3.00 (s. 3H). 
7.62 (d.2H),7.75 (d. IH). 
7.93 (d.2H). 8.26 (d.lH), 
10.06 (brs. IH) 


535 


Meth 
61 


55^ 


(R)-A^-{2,3-Dichloro-4-[4-(A^=e,. 
thyIcarbamoyl)phenyl- 
sulphonyljphenyl } -2-hydroxy-? 
2-methyl-3,3,3- 
trifluoropropanamide 


1.1 (t. 3H), 1.6(s.3H), 3.3 
•'(q,iH),8.0(s,4H),8.1(s, 
IH). 8.4 (q. 4H). 8.7 (t. IH). 
9.9 (s. IH) 


511 


Meth 
66 


56^ 


(R)-7V- { 2,3-Dichloro^-[4<(A^-.e 
thyl-A^-methylcarbamoyl) 
phenylsulphony l]phenyl ) -2- 

hydroxy-2-methyl-3.3.3- 
trifluoropropanamide 


1.1 (m, 3H), 1.6(s.3H). 2.8^ 
(S.1H). 2.9 (s. IH). 3.1(q. 
IH), 3.5 (q, lH).7.6(d, 2H). 
7.9.(d.2H). 8.1(s. iH). 8.4 
(q.2H),9.9(s, IH) 


525 


Meth 
66 


57* 


(R)-A^-{ 2,-3-Dichloro-4-[4-(3- 


1.6 (s,'3H). 1.8 (m, 2H), 3.5 


553^ 


Meth 
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hydroxy pyrrolidin- 1 -yl- 
carbonyl)phenylsulphonyI] 
phenyl ) ~2-hydroxy-2~methyl-3 
,3 , 3 - triflu oropropan amide 


(m. 2H), 4.3 (d. IH), 4.9 (d. 
IH), 7.7 (m, 2H), 7.9 (d. 
2H), 8.1(s, IH), 8.4 (q. 2H). 
9.9 (s. IH) 




66 


58 ^ . 


(R)-N- { 2,3-Dichloro-4-[4-(7V- 
methylcarbamoyl)phenyl- 
sulphonyl]phenyl }-2-hydroxy- 
2-methyl-3,3,3- 
trifluoropropanamide 


1.6 (s, 3H). 2.8 (d. 3H), 8.0 
(S.4H), 8.1 (s, IH), 8.4 (q, 
2H). 8.7 (d. IH). 9.9 (s. IH) 


497 


Meth 
66 


59^ 


(R)-//-{2,3«DichIoro-4-[4- 
(azetidin- 1 -ylcarbonyl)phenyl 
sulphonyl]phenyl ) -2-hydroxy- 
2-methyl-3,3.3- 
trifluoropropanamide 


1.6 (s. 3H), 2.2(m.2H),4.1 
(t. 2H), 4.3 (t, 2H), 7.8 (d, 
2H).8.0 (d. 2H), 8.1(s. IH). 
8.4 (q. 2H), 9.9 (s, IH) 


523 


Meth 
66 


60^ 


(R)-A^-{2,3-Dichloro-4-[4. 

( mrt^^>hnHnrt^'^lrhf^n\/l^T^^1<*n\/l 
^iiiui i^Liwii jiiiuuai ULiiiy i^pucuy 1 

sulphonyljphenyl } -2-hydroxy- 

2-methyl-3,3.3- 

trifluoropropanamide 


1.6 (s, 3H), 3.6 (m, 8H). 7.6 
\jx^ -^nj, o.u v,u, xri;, o.u (a, 
2H).8.4(q.2H) 


553 


Meth 
66 



water, brine and dried. The volatile material was removed by evaporation and the residue was 
then triturated with ether. 
The residue was chromatographed using gradfiafed solvents of EtOAc/hexane, 



Example 61 

fRVN-l2-Chloro-3-amino-4-r4-(M/\^-dimedivJearbamovl)Dhenvl1sulDhonvl^ 



hvdroxY-2-methvl-3 3 .3-trifluorooropanamide . 

Iron (324 mg) and cone, hydrochloric acid (1 drop) was added to a suspension of 
10 (R)-NM2-chloro-3-nitro-4-[4-(A^^-dimethylcarbamoyl)phenyI]sulphonylphenyl}-^ 

-methyl-3,3,3-trifluoropropananiide (Example 63) (305 mg) in water (0.25 ml) and EtOH (1 
ml). The mixture was stirred for 1.5 hours -at 75°C and allowed to cool to ambient 
temperature. Saturated NaHCO3'(10'ihl) was adided and the solution was extracted with 
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EtOAc (100 ml). The extracts were washed with brine (40 ml) and dried. The volatile material 
was removed by evaporation. The reaction had not gone to completion, so additional iron (324 
mg) and cone, hydrochloric acid (3 drop) was added to a suspension of the residue in water 
(0.25 ml) and EtOH (1 ml). The mixture was stirred for 3 hours at 75°C. After the mixture 
5 was allowed to cool to ambient temperature, saturated NaHCOa (10 raJ) was added and the 
solution was extracted with EtOAc (100 ml). The extracts were washed with brine (40 ml) and 
dried. The volatile material was removed by evaporation to give a foam. This was purified by 
chromatography on silica gel, eluted with 4% MeOH in DCM to give the title compound as a 
foam (250 mg). NMR: 1.58 (s,-3H), 2.81 (s, 3H), 2.95 (s, 3H), 6,31 (s. 2). 7.60.(m, 3H), 7.81 
10 (d, IH), 7.96 (m, 3H), 9.73 (brs, IH), m/z 492. 

Example 62 

(R)'N-\4' ( 2- Amino pvrid-6-vlsulphonvl ) -2:3-dichlorophen vll-2-hvdroxv-2-mcthvl-3 , 3 ,3- 
trifluoropropanamide 

15 (R)-N-[4-{2-Nitropyridyl}-6-sulphonyl-2,3.dichlorophenyl]-2-hydroxy-2-methyI- 
3,3,3-trifluoropropanamide (Method 71) (220 mg. 0.45 mmol) was stirred and heated at lyC 
for 1 hour with iron powder (272 mg), EtOH (0.3 ml), water (0.1 1 ml) and 1 drop of cone, 
HCl. The reaction mixture was allowed :to cool to room temperature, and the mixture was 
made basic with saturated Na2C03 solution. EtOAc was added and the mixture was filtered 

20 through a bed of diatomaceous eartbsaud washed through thoroughly with EtOAcAvater. The 
organic layers were washed with brine; poured onto a Chem Elut column and eluted with 
EtOAc. Purification was achieved with a Mega Bond Elut column and graduated solvent 10 - 
- 80% EtOAc/hexane to yitld'the titeasinipoutid (115 mg) as a white foam. NMR: 1.6 (s, 3H), 
6.4 (s, 2H), 7.0 (d, IH), 7.9 (t, 2H),:8,0 (s, IH). 8.3 (q, 2H), 9.9 (s, IH); m/z: 456. 

25 

Example 63 

fRV//-f2-ChIoro-3-nitro-444-MN^dimethvlcarbamovlphenvlsulphQ^^ 
methvl-3,33-trifluoropropanamide 

Oxalyl Chloride (0.07 ml) and DMF (2 drops) were added to a solution of 
30 (R)-A^-(2-chloro-3-nitro-4-[4-carboxyphenylsulphonyl]phenyl)-2-hydroxy-2-methyl-3.3,3- 
u-ifluoropropanamide (Method:62) (260 mg) in DCM (15 ml). The mixture was stirred for 16 
hours at-ambient-icmpefature. %c^C)tatil«-Tnaterial was removed by evaporation and the 
residue was dissolved in DCM (15 ml). Dimethylamine in EtOH (5.6M, 0.6 ml) was added 
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and the solution was stirred for 16 hours at ambient temperature. The volatile material was 
removed by evaporation and the residue was partitioned between EtO Ac (100 ml) and water 
(50 ml). The organic phase was washed with brine (50 ml) and dried. Volatile material was 
removed by evaporation to give the title compound (324 mg) as a solid. NMR: 1.58 (s, 3H). 
5 2.83 (s, 3H). 2.97 (s, 3H), 7.66 (d, 2H), 7.93 (d, 2H), 8.08 (brs, IH), 8.35 (d, IH), 8.42 (d. 
lH);m/z522. 

Example 64 

(R)-N42-Ch]6ro-3-r4-acetvlpiperazin--l-vl)-4-fethvk uiphonvnphenvll-2.hvdro^ 
10 3,33-trifluoropropanamide 

(R)-N-[2-Chloro-3-fluoro-4-(ethylsulphonyI)phenyI]-2-hydroxy-2-methyl-3,3,3- 
trifluoropropanamide (Example 15; 2.0 g) was added to a solution of 1-acetylpiperazine (2.0 
g, 3eq) in anhydrous NMP (3 ml) under argon and the mixture was stirred and heated to 
147°C for 24 hours. The reaction mixture was cooled and partitioned between a saturated 

15 aqueous solution of ammonium chloride (80 ml) and ether (4 x 200 ml). The combined ether 
extracts were washed with brine (200- ml), dried and concentrated to give a gum. The residue 
was purified by chromatography on a Mega Bond Elut colunin (50 g) eluting with 0-4% 
MeOH/DCM to give the title compound (0.895 g) as a white foam. NMR: 1.14 (t, 3H), 1.61 
(s. 3H), 2.05 (s, 3H), 2.75-2.82 (m. IH), 2^4 (brm. 2H), 3.25-3.44 (m, 3H), 3.49-3.56 (q, 2H). 

20 3.85 (d, IH). 4.39 (d, IH), 7.94 (d. IH). 8,07 (brs, IH). 8.26 (d, IH), 9.94 (brs. IH); m/z: 484. 

Examples 65 - 76 

^- Following the procedure of Exam^e^md using the appropriate starting materials 
the following compounds were made. 
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Ex No 


Compound 


NMR 


m/z 




(R)-//-[2-Chloro-3-thiomorpholino- 
4-(ethylsulphonyl)phenyl]-2- 

hydroxy-2-methyl-3 ,3 ,3 - 
trifluoropropanamide 


1.15 (t, 3H). 1.61 (s, 3H). 2.50-2.56 
(m. 2H). 2.89-2.97 (m. 2H), 3.14-3.20 
(m, 2H). 3.47-3.54 (m. 2H). 3.62-3.71 
(m, 2H), 7.91 (d, IH). 8.01 (brs, IH), 
8.25 (d. IH), 9.90 (brs. IH) 


459 




(R)-A^-[2-Chloro-3-(2-hydroxy- 
ethylamino)-4-(ethylsulphonyl) 
phenyl]-2-hydroxy-2-methyl-3.3,3-t 
rifluoropropananiide 


1.10 (t, 3H), 1.61 (s, 3H), 3.37-3.44 
(m, 4H), 3.56-3.61 (m. 2H), 4.96 (t, 
IH). 5.97 (t, IH), 7.68 (d, IH), 7.84 
(d, IH). 8.06 (brs, IH), 9.92 (brs, IH) 


417 




(R)-A^-[2-Chloro-3-benzyIamino-4- 
(ethylsulphonyl)phenyl]-2- 

hydroxy-2-methyl-3,3,3- 
trifluoropropanamide 


(CDCI3) 1.07 (t. 3H), 1.78 (s, 3H). 
2.64-2.71 (q, 2H), 3.72 (s, IH). 4.58 
(d, 2H). 6.02 (t. IH), 7.30-7.34 (m, 
5H), 7.73 (d, IH), 8.14 (d. IH), 9.35 
(s. IH) 


463 


68 


(R)-N-[2-Chloro-3-(carbamoyl- 
methylanuno)-4-(ethyIsulphonyl) 
phenyl]-2-hydroxy-2-niethyl-3.3,3-t . 
rifluoropropanamide > 


1.08 (t, 3H), 1.61 (s, 3H), 3.36-3.41 
(q, 2H), 4.08 (d, 2H). 6.43 (t. IH). 
7.23 (brs. IH). 7.60 (brs, IH). 7.66 (d, 
IH), 7.82 (d, IH), 8.06 (brs, IH), 9.88 
(brs, IH) 


430 




(R)-N-[2-Chloro-3-(l-(4-acetyl) 
piperazinyl)-4-(methylsulphonyl5^^ ' 

phenyl]-2-hydroxy-2-methyl-3,3'3>* " 
trifluoropropanamide * 


1.61 (s, 3H). 2.05 (s, 3H), 2.79-2.87 
■ (in, IH), 2.98 (bnri. 2H), 3.40 (s, 3H), 
3.30-3.54 (m, 3H), 3.85 (d. IH), 4.39 ^ 
(d, IH), 7.96 (d, IH), 8.09 (brs, IH). 
8.22 (d. IH). 9.94(brs^lH) 


470 


703.8 


(R)-A^-[2-Chloro-3-morpholino-4- 
(methylsulphonyl)phenyl]-2- 
hydroxy-2-methyl-3 ,3 .3- 
trifluoropropanamide 


1.61 (s, 3H). 2.80-2.8T(m, 2H), 3.41 
(s. 3H). 3.64-3.68 (m. 4H). 3.81-3.83 
(m. 2H), 7.94 (d. IH). 8.05 (brs, IH). 
8.21 (d. 1H),9.96 (brs, IH) 


429 
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71 8. 10, 

11 


(R)-A^-[2-Chloro-3-(2-methoxy- 
ethylaimno)-4-(methylsulphonyI) 

phenyI]-2-hydroxy-2-methyl-3.3»3- 
trifluoropropanamide 


1.61 (s, 3H), 3.28 (s. 3H), 3.38 (s, 
3H), 3.51-3.57 (m, 4H). 5.88 (t. IH). 
7.73 (d. IH), 7.83 (d, IH), 8.05 (brs, 
lH),9.90 (brs. IH) 


417 


8, 12 


(K)-A^- L2-Cnloro-3- 
(thioniorpholino)-4-mesyIphenyl]- 
2-hydroxy-2-methyl-3 .3,3- 
trifluoropropanamide 


1.61 (s, 3H), 2.50-2.56 (m, 2H), 
2.92-3.00 (m. 2H). 3.16-3.23 (m. 2H). 
3.37 (s, 3H), 3.60-3.72 (m, 2H). 7.93 
(d. IH). 8.07 (brs, IH). 8.21 (d. IH). 
9.94 (brs, IH) 


445 


73 ''''' 


(R)-A^<[2-Chloro-3-thiomorpholino- 
4-(isopropylsulphonyl)phenyl]-2- 
hydroxy-2-inethyl-3 .3 .3- 
trifluoropropanamide 


1.17-1.22 (m.6H), 1.61 (s,3H). 
2.50-2.56 (m. 2H), 2.85-2.94 (m, 2H), 
3.13-3.19 (m,2H), 3.61-3.71 (m, 
2H). 3.80-3.90 (m, IH), 7.90 (d, IH), 
8:09 (brs. IH). 8.26 (d. IH). 9.93 (brs. 
IH) 


473 


74 13,14 


(R)-7V-[2-Chloro-3-(4-acetyl- 
piperazin-l-yl)-4-(isopropyI- 
sulphonyl)phenyl]-2-hydroxy-2- 
methyl-3,3,3-trifluoropropanamide 


1.17-1.24 (m, 6H). 1.61 (s. 3H), 2.05 
(s. 3H). 2.71 -2.78 (m, IH), 2.94 
(brm. 2H). 3.22-3.30 (m. IH). 
3.40-3.53 (m. 2H), 3.82-3.93 (m, 2H), 
4.39 (d. IH). 7.93 (d, IH), 8.11 (brs, 
IH), 8.27 (d. IH). 9.90 (brs. IH) 


498 


75 ^ 


('R)-A^-r2-Chloro-3-morDholino^ " - 
(isopropylsulph6nyl)phenyl)-2-.;.!i t ■ 
hydroxy-2-methyl-3,3,3- ?.v' 
trifluoropropanamide 


i-yyi'i.'iJL ^m, orl^. l.Ol (S, on.), 
2.74-2.79 (m, 2H). 3.54-3.67 (m. 4H). . 
3.80-3.83 (m, 2H). 3.90-3.97 (m, IH), 
7.91 (d. IH). 8.09 (brs^lH). 8.25 (d, 
IH). 9.95 (brs. 1H)~^ " 


457 
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76 


f R)-A^-f 2-Chloro-3-f 2-methoxv- 


1 15-1 23 Cm fiH'i 1 61 ^H^i '^'^ 




11 11 


ethyiamino)-4-(isopropylsaiphonyI) 


(s, 3H), 3.53-3.58 (m, 4H), 4.06-4.12 






phenyl]-2-hydroxy-2-methyl-3,3,3-t 


(m, IH), 5.98 (t, IH), 7.66 (d, IH), 






rifluoropropanainide 


7.87 (d. IH). 8.0? (brs, IH), 9.89 (brs. 








IH) 





The residue was chromatographed using 0-50% EtOAc /isohexane as eluent 
^ Ethanolamine (1.5 eq) was used at 120°C for 3 hours 

^ Residue wa^urified-on ati'-Sg-siliGa Biotage cartridge eluting with 1:1 EtOAc / isohexane 



5 Benzylamine ( 1 .5 eq) was used at 1 lO^'C for 3 hours 
^ Residue purified using 0-40% EtOAc / isohexane as eluent 

^ Glycinamide hydrochloride (3 eq) and triethylamine (3 eq) were used at 120°C for 24 hours 
^ Residue was purified on a 8g silica Biotage cartridge eluting with EtOAc 
^ Starting Material: Example 14 
10 ^ After chromatography the residue was filtered from hot EtOAc 
Methoxyethylannine (1.5 eq) was used at 120°C for 3 hours 

Residue was purified on an 8g silica Biotage cartridge eluting 40% EtOAc / isohexane 
Residue was purified using 0-50% EtOAc /isohexane as eluent 
Starting Material: Example 80 
15 After chromatography the residue wasjecrystallized firom MeOH 

Example 77 

rFO-A^42-Chloro^>^phe«oxv^'(ethvlsuip^^ 
trifluoropropanamide 

20 (R)-N-[2-Cmoro-3-fluoro-4-(athylsulphonyl)phenyl]-2-hydroxy-2-methyl-3,^ 
trifluoropropanamide (Example 15;.O,308 g) was added to a stirred suspension of phenol 
(0.150 g) and anhydrous potassium carbonate (0.220 g) in anhydrousJ^IF (2 mi). The 
reaction mixture was heated to 150*'C under argon for 17 hours and allowed to cool to 
ambient temperature. EtOAc (50 ml>Avas added and the organic phase was washed with brine 

25 (4 X 50 ml), separated, dried and volatile material was removed by evaporation. The residue 
was purified on a 8g sihca Biotage-cartridge eluting 40% EtOAc / isohexane to give the title 
compound .(jomi gi^aSu^^paie yeUay^foani^NMRiCDCh): 1..1 8 (t,. 3H), 1 .69 j(s, 3H). 
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3.23-3.30 (q. 2H). 3.48 (s. IH), 6.78 (d, 2H). 7.02 (t. IH). 7.24 (t. 2H). 7.97 (d. IH). 8.50 (d, 
IH). 9.24 (brs. IH); m/z: 450. 

Example 78 

5 (R)-//-r2-Chloro-3-met hoxv-4-(ethvlsulphonvl')phenvn-2-hvdroxv-2-methvl-3.3.3- 
trifluoropropanamide 

The title compound was prepared from 2-chloro-3-methoxy-4-ethylsulphonylanUine 
(Method 10) according to the procedure described in Method 11 in 19% yield as a white solid. 
NMRCCDCh): 1.15 (t. 3H), 1.71 (s. 3H). 3.27-3.34 (q, 2H). 3.57 (s, IH). 3.98 (s. 3H). 7.81 
10 (d, IH). 8.36 (d, IH), 9.24 (s. IH); m/z: 388. 

Example 79 

fR)-A^-r2-Chloro-3-methvlsulpha nvl-4-asopropvlsulphQnvnphenvn-2-hvdroxv-2-methYl- 
3,3 .3-trifluoropropan amide 

15 Sodium methane thiolate (0.309 g) was added to a stirred solution of 

(2R)-A^-[2-chloro-3-fluoro-4-(isopropylsulphonyl)phenyl]-2-hydroxy-2-methyl-3,3,3- 
trifluoropropanamide (Example 80; 0.862 g) in l-methyl-2-pynolidinone (3 ml). The reaction 
mixture was heated to 128°C for 20 hours. Tbe reaction mixture was allowed to cool, EtOAc 
(100 ml) was added, and the nnixture was washed with water (2 x 50 ml), brine (50 ml) and 

20 dried. Volatile material was removed by evaporation to leave an oil. This was dissolved in 
ether (100 ml) and washed with brine (50ml). Volatile material was removed by evaporation 
to leave a foam that was recrystallized from EtOAc/hexane to give the title compound 
(0.495g)-as a solid.-NMR: 1.20(m.-6H)^6e-(s;^H), 2.46 (s, 3H). 4.14 (m. IH). 8.00 (d. IH). 
8.39 (d, IH); m/z 418. 

25 {v.,. ■ 

Example 80 

f2R)-/V42-Chloro-3-fluoro>4-fisopropvlsulpfaonvnDhenvlV2-hvdroxv'^^ 
trifluoropropanamide 

Hydrogen peroxide (100 vols.y 20 ml) was added to a solution of (2R)-A^-[2-chloro-3- 
30 fluoro-4-(isopropylsulphanyl)phenyl]-2-hydroxy-2-methyl~3,33-trifluoropropanamide 

(Method 80; 1.2 Ig) in glacial acetic .acid (20 ml) and the mixture was stirred for 4.5 hours at 
100°C. It was aliowed-4€e^e0i--^mnbieflft*ten^ volatile material was removed by 

evaporation. The residue was dissolved in EtOAc (100 ml) washed with water(50 ml), brine 
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(50 ml), dried and volatile material was removed by evaporation to give the title compound 
(1.196 g) as a solid. NMR: 1.20 (d, 6H), L60 (s. 3H). 3.50 (m. IH), 7.83 (t, IH). 8.10 (s, IH), 
8.19 (d, IH). 9.99 (s, IH); m/z 390. 

5 Example 81 

fRVN-(2-Chloro-3-methvIsulphaiivl-4-r4-fM//-dimethvlcarbamovnphenvlsulphonvl1 
phenyl )-2-hvdroxv-2-methvl-3 33-trifluoropropanamide 

A mixture of (R)-N- { 2-Chloro-3-fluoro-4-[4-(//, N-dimethy Icarbamoyl) 

phenylsulphonylIphehyl}-2-hydroxy-2-methyl-3,3.3-trifluoropropanamide (Example 18; 300 

10 mg, 0.6 mmol), sodium methane thiolate(135 mg) in DMA (5 ml) was stirred overnight at 
lOO^'C. The mixture was allowed to cool to room temp and partitioned between EtO Ac/water. 
The organic layers were washed with water and dried by pouring down a Chem Elut column 
and eluting with EtO Ac. On standing 110 mg of colourless needle like crystals of the tide 
compound were formed and filtered off and washed with hexane. NMR: 1.6 (s, 3H), 1.9 (s, 

15 3H). 2.8 (s, 3H), 3.0 (s, 3H), 7.6 (d. 2H). 7.9 (d. 2H). 8.3 (d, IH), 8.5 (d. IH); m/z 523. 

Example 82 

(R)>N-(2-Chloro-3-methvlsuIphanvl>4-r4-(Ar-niethvI'A^-ethvlcarbamovl)phenvl-sulphonvl1 
phenyl } -2-hvdroxy-2-methvl'3,33-trifluoropropanamide 

20 (R)-N- { 2-Chloro-3«fluoro-4-[4-(A^-metbyl-A^-ethylcarbamoy Ophenylsulphonyl] 

phenyl} -2-hydroxy-2-methyl-3. 3, 3-trifluoropropanamide (Example 83; 290 mg, 0.57 imnol) 
was reacted with sodium methane thiblate (Mmmol) according to the procedure of Example 
8 1 . The residue, was piirified by^omatogSpi^fa3fi\srff Mega Bond Elut column eluting with 10 
-100 % EtOAc/hexane to yield the title compound (220 mg) as a white solid. NMR: 1.1 (m, 

25 3HX 1.6 (s, 3H). 1.9 (s, 3H). 2.9 (d. 3H), 3;1 (d, IH), 3.5 (d, IH), 7.6 (d, 2H), 7.9 (d. 2H). 8.1 
(s. IH), 8.4 (d, IH), 8.5 (d, IH). 9.9 (s, lI^,vm/2 537. 
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Example 83 

(R)-N42-Chloro-3-fluoro-444-fN-methv]-A^-ethv]carbamQvl)DhenvlsulphQnvllDh 
hvdroxv-2-methvl'33>3"trifluoropropanamide 

A mixture of (R)'-N-{2-Chloro-3-fluoro-4-[4-(A^-methyl-A^-ethyIcarbamoyl) 
5 phenylsuIphanyl]phenyl}-2-hydroxy-2-methyl7333-trifluoropropanamide (Method 85; 370 
mg, 0.77 mmol)» glacial acetic acid (5 ml) and hydrogen peroxide (1 .8ml) was stirred at 95''C 
for 3 hours and allowed to cool to room temp. The solution was extracted with EtOAc. The 
organic layers were washed with saturated sodium bicarbonate solution, water and brine and 
poured onto a ChemEluf coliinih and^eluted with EtOAc to yield the title compound (400 mg) 
10 as a white soUd. NMR: 1.2 (m, 3H), 1.6 (s. 3H), 2.8 (d, 3H). 3.1 (d, IH), 3.5 (d, IH), 7.6 (d, 
2H), 8.0 (d, 2H), 8.1 (t, IH), 8.2 (d, IH); m/z 509. 

Example 84 

rR)-'N~f2-Chloro> 3-fluoro-444-f7V-ethvlcarbamovnDhenvlsulphonvnphenvl)-2-hvdroxv-2- 
15 methvl-33.3-trifluoropropanamide 

(R)-N- { 2-Chloro-3-fluoro-4-[4-(N-ethy lcarbamoyl)phenylsulphanyl]phenyl } -2- - 
hydroxy-2-methyl-3,3,3-trifluoropropanamide (Method 86; 90mg), glacial acetic acid (1.3 ml) 
and hydrogen peroxide solution (0.45 ml) was heated with stirring at 95''C for 3 hours. The 
reaction mixture was allowed to cool to room temp, and extracted with EtOAc. The organic 

20 layers were washed with saturated sodiumjbicarbonate solution. The organic layer was 

separated and washed with water then drieiby pouring onto aChem Elut column and eluting 
with EtOAc. The resulting solution was.evaporated to dryness and the residue was purified by 
chromatography orrzr&oTid^Eiut colunmdtating-^h 20 - 70 % EtOAc / hexane to give the-. 
tiUe compound (80 mg) as a white solidj^NMR: 1.1 (t, 3H), 1.6 (s, 3H), 3.2 (m, 2H), 8.1 (m, 6 

25 H),8.7(s,lH).9.9(s, lH);m/z495, . .. 

Preparation of Starting Materials 

The starting materials for the-Examples above are either commercially available or are 
. readily prepared by standard methods from known materials. For example the following 
30 reactions are illustrations but not limitations of the preparation of some of the starting 
materials used in the above reactions. 



wo 01/17956 PCT/GBOO/03314 

-67- 

Method 1 

(R)-yV-(2.3'Dichloro-4-ethvlsulphanvlphenvlV2~hvdroxv-2-methYl-3,3^3» 
trifluoropropanamide 

Oxalyl chloride (0.75 ml) was added to a stirred suspension of (R)-(+)-2-hydroxy- 

5 2-methyl-3,3,3-trifluoropropanoic acid (Method 25) (1.37 g) in DCM (10 ml) containing DMF 
(1 drop). The mixture was stirred at ambient temperature for 18 hours and was then added to a 
solution of 4-ethylsuIphanyl-2.3-dichloroaniline (Method 7) (1.92 g) and 2,6-diphenylpyridine 
(2.0 g) in DCM (50 ml). The mixture was stirred for 3 hours at room temperature, volatile 
material was removed by evaporation and the residue was purified by chromatography eluting 

10 with 0-20% EtOAc / isohexane to give the title compound (2,12 g) as a sohd. NMR (CDCI3) 
1.35 (t, 3H), 1.76 (s. 3H), 2.97 (q, 2H), 3.61 (s. IH), 7.22 (d, IH). 8.27 (d, IH), 8.91 (s. IH); 
m/z: 360. 



Methods 2-5 



Following the procedure of Method 1 except that 2,6-di-f-butylpyridine was used i 
place of 2,6-diphenylpyridine and using the appropriate starting materials the following 
compounds were made. 



Meth 


Compound 


NMR 


m/z 


SM 


2 


(R)-A^-(2-Chloro-3-fluoro-4- 
{4-fluorophenylsulphanyl } 
phenyl)-2-hydroxy-2-methyl- 

3 ,3 ,3 -trifluoropropanamide 




410 


Meth 
19 


3 


(R)-;V^.[3-Nidt(=2-clUoro- 

phenyl]-2-hydroxy-2-methyl- 

3,3,3-trifluoropropananude 


(CDCl3)1.77 (s, 3H). 3.58 
(s. IH). 7.44 (t. IH), 7.63 (d, 
IH). 8.66 (d, IH). 9.27 (s, 

IH) 


311 


MethS 


4 


(R)-A/-[4-Iodo-2.3-dichloro- 
phenyI]-2-hydroxy-2-niethyl- 
3 ,3 ,3-trifluoTopropanamide 


1.6 (s. 3H).7.7 (d, lH), 7:g^ 
(s, IH). 8.0 (d. IH), 9.8 (s. 
IH) 


426- 


Meth 
49 



wo 01/17956 



-68. 



PCT/GBOO/03314 



5 


(R)-;V-[2-Chioro-3-fluoro-4- 


1.55 (s. 3H). 2.85 (s. 3H). 


463 


Meth 




{4-(Af,A/-dimethylcarbamoyl) 


2.95 (s. 3H), 7.25 (d. 2H); 




21 




phenylsulphanyl}phenyl]-2- 


7.35 (d. 2H), 7.55 (dd. IH), 








hydroxy-2-methyl-3,3,3- 


7.90 (d, 2H). 9.85 (s. IH) 








trifluoropropanamide 









Method 6 " 

2,3-Dichloro-4-ethvlsulphanvlbenzoic acid 
5 A chilled solution of sodium hypochlorite (120 ml of a solution with 4% available 

chlorine) was added to a solution of 4-ethylsulphanyl-2,3-dichloroacetophenone (10.0 g, 
prepared as described in European Patent Application EP 0 195 247) in dioxane (80 ml). The 
reaction mixture was allowed to stir at ambient temperature for 15 minutes and then slowly 
heated to SC'C over 30 minutes and heating was maintained at this temperature for 1 hour. 

10 The reaction mixture was allowed to cool to room temperature and aqueous hydrochloric acid 
(100 ml of a 2M solution) was added and the resultant solid was collected and dried. This 
solid was redissolved in DCM (200 ml) and MeOH (20 ml), washed with sodium hydroxide 
(10% w/v, 300 ml) and the aqueous phase was separated and acidified with aqueous 
hydrochloric acid (2M, 300 ml). The precipitate was collected and dried to give the title 

15 compound (5.4 g) as a solid NMR: 1.28 (t, 3H), 3.Q5 (q, 2H), 736 (d, IH), 7.68 (d, IH); m/z: 
249. * 

Method 7 

23-DichlQro^-ethvlsubhanvlaniline 

20 A stirred suspension of 2,3-dichloro-4-ethylsulphanylbenzoic acid (Method 6) (2.71 g) 

in r-butanol (70 ml) and triethylamine (1.6 ml).was heated to 60^C. Diphenylphosphoryl azide 
(2.5 ml) was added dropwise and the mixture was heated to 90**C fot^ours. The reaction 
mixture was allowed to cool to room temperature and the solvent was evaporated under 
reduced pressure. EtOAc (150 ml) was added and the organic phase y/as washed with 

25 saturated aqueous sodium hydrogen carbonate solution (2 x 100 ml) then dried. Volatile 
material was removed by evaporation to leave a 1 : 1 mixture of 

2,3-dichloro-4~ethyIsulphanylaiiiline.and the r.-hutylurethane (2.51 g). TFA (6 ml) was added 
dropwise to this material and the mixture was stirred at ambient temperature for 30 minutes. 
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Sodium hydroxide (20% w/v) was added to adjust the pH to 10-1 1 and the mixture was 
extracted with EtO Ac (4 x 250 ml). The extracts were dried, volatile material was removed by 
evaporation, and the residue was purified by chromatography eluting with 10-50% EtO Ac / 
isohexane to give the tide compound (1.9 g) as an oil. NMR (CDCI3): 1.26 (t, 3H), 2 85 (q, 
5 2H), 4.2 (s,2H), 6.65 (d,lH).7.2l(d,lH);m/z: 220. . 



Methods 8-10 

Following the procedure of Method 7 and using the appropriate starting materials the 
following compounds were made. 



Meth 


Compound 


NMR 


m/z 


SM 


8 


2-Chloro-3- 
nitroaniline 


(CDCl3)4.41 (brs.2H). 
6.92-6.97 (m. IH). 
7.15-7.19 (m,2H) 


171 


2-chlorD-3- 
nitrobenzoicacid 


9 


2-Chloro-4- 

ethylsulphonyl-3- 
hydroxyaniline 


1.06 (t, 3H), 3.24 (q. 2H). 
6.24 (s. 2H). 6.39 (d. IH). 
7.29 (d, IH), 10.1 is. IH) 


234 


2-chloro-4- 
ethylsulphonyl-3- 
hydroxybenzoic acid 
(EP 0 195 247) 


10 


2-Chloro-3- 
methoxy-4- 
ethylsulphonyl- 
aniUne 


1.02 (t,3H). 3.19-3.29 (q. 
2H), 3.87 (s. 3H). 6.44 
(brs. 2H). 6.66 (d, IH). 
7.38 (d, IH) 


248 


2-chloro-3-methoxy-4- 
ethylsulphonylbenzoic 
acid (EP 0195 247) 



10 

Method 11 

(R)-N-f3-Acetamido-2-CMoro-4-(4-fluorophenvIsulplYaftvn 
33,3-trifluoropropanamide 



A solution of (S)0,33-trifluoro-2-(tiimethylsiIylbxy)-2-metiij^ chloride 
1 5 (prepared from (R)-3,3 ,3-trifluoro-2"hydroxy-2-methylpropionic acid (Method 25) as 
described in J. Med. Chem,, 1999. 42. 2741-2746) (1.179 g) in DCM (10 ml) was added 
dropwise to a stirred and ice-cooled suspension of 3-acetamido-2-chloro- 
4-(4-fluorophcnylsulphanyl)aniline (Method 18) (1.315 g) in DCM (20 ml) and triethylamine 
(1.72 ml). The mixture was allowed to warm to ambient temperature overnight. More 
20 triethylamine (0.8 ml) followed by (S)-3,3.3-trifluoro-2- _ 
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(trimethylsilyloxy)-2-methylpropanoyl chloride (0.6 g) in DCM (5 ml) was added. After a 
further 6 hours the mixture was concentrated by evaporation. MeOH (50 ml) and 2M aqueous 
HCl (5 ml) were added, the mixture was stirred overnight, and then diluted with water (20 
ml). The MeOH was removed by evaporation and 2M aqueous HCl (30 ml) was added. The 
5 mixture was then extracted with ether (2 x 80 ml). The extracts were washed with brine then 
dried. Volatile material was removed by evaporation and the residue was purified by 
chromatography on a Biotage cartridge (40 g sUica). eluting with 50% EtO Ac / isohexane to 
give the title compound (1.104 g) as a foam. NMR: 1.6 (s, 3H). 2.05 (s, 3H). 7.0 (d, IH), 7.26 
(t. 2H). 7.38-7.48 (m, 2H). 7.8-7.^ (m, 2H). 9.76 (brs. 1H),9.9 (brs. IH); m/z: 449. 

10 

Methods 12-14 

Following the procedure of Method 1 1 and using the appropriate starting materials the 
following compounds were made. 



Meth 


Compound 


NMR 


m/z 


SM 


12 


(R)-iV-(4-Methylsulphanyl-3- 
fluoro-2-chlorophenyl)-2- 
hydroxy-2-methyl-3,3,3- 
trifluoropropanamide 


(CDCI3) 1.76 (s, 3H), 2.47 
(s, 3H). 3.59 (s, IH). 7.21 
(d, lH). 8.15(dd, IH), 8.89 
(brs, IH) 


330 


. Meth 20 


13 


(R)-A/-(4-Thiocyanato-3-chloro 

-2-fluorophenyl)-2-hydroxy-2- 

methyl-3,3,3- 

triflu oropropanamide 


1.4 (s. 3H). 7.40-7.55 (m, 
3H), 9.5 (s, IH) 


341 


Meth 41 


14 


(R)-A^- {2,3-Difluoro-4-[4- 
(//,A/-diihethylcarbamoyl) 
phenylsulphanyl]phenyl }-2- 
hydroxy-2-methyl-3,3.3- 
trifluoropropanaraide 


1.55 (s,3HJ, 2.70 - 2.85 (m, 
6H). 7.20- 7.35 (m,4H). 
7.50 (td, IH). 7.75 (d. IH), 
9.90 (s, IH) 


44?^^^- 


■Meth 38 



■) ) 

wo 01/17956 PCT/GBOO/03314 

-71- 

Method 15 

. if 

3'Acetamido-2-chloro-4-(4--fluorophenvlsulphanvl)nitrobenzene 

4-FIuorobenzenethiol (0. 128 ml) was added dropwise to a stirred suspension of . 
sodium hydride (0.049 g of a 60% dispersion in mineral oil) in THF (3 ml). The mixture was 

5 stirred for 30 minutes then added dropwise to a stirred and cooled (-65°C) solution of 

3-acetamido-2-amino-4-fluoronitrobenzene (0.233 g) in THF (2 ml). The mixture was stirred 
for 3 hours at -eS^'C then allowed to warm to ambient temperature. Saturated aqueous 
ammonium chloride solution (5 ml), then water (5 ml) were added and the mixture was 
extracted with ether (2 x 25 ml). The extracts were combined, washed with water (25 ml) and 

10 brine (25 mJ), then dried. Volatile material was removed by evaporation and the residue was 
purified on a silica gel Mega Bond Elut column eluting with 0-40% EtOAc / isohexane to give 
the title compound. Chromatography on a Biotage cartridge (40 g silica), eluting with 40% 
EtOAc / isohexane to give the title compound (0.193 g) as a solid. NMR: 2.14 (s, 3H), 6.76 
(d, IH). 7.4 (t. 2H). 7.6 (m, 2H), 7.88 (d, IH), 10.1 (brs, IH); m/z: 339. 

15 

Methods 16-17 

Following the procedure of Method 15 and using 2-amino-3,4«difluoronitro-benzene 



and the appropriate starting materials the following compounds were made. 



Meth 


Compound 


NMR 


m/z 


16 


2-Amino-3-fluoro-4-(4-fluoro- 
phenylsulphanyl) nitrobenzene 


5.98 (dd, IH), 7.32-7.47 (m, 
4H), 7.6-7.68 (m, 2H), 7.76 
(d.lH) . ..A. 


282 (M^^) 


17 


2-Fluoro-3-(4-carboxyphenyl- 
sulphanyl)-6-nitroaniline 


6.00 (dd. lH),7:35X-s.2H); 
7.45(d,2H),7.9!g^(d-, IH). 
7.95 (d.2H) > 


307 



20 Method 18 

3-Acetamido-2-chloro-4'(4-fluorophenvlsulphanvDaniUne 

A mixture of 3-acetamido-2-chloro-4-(4-fluorophenylsulphanyl)nitroben2ene (Method 
15) (0.1 g), ferric chloride hexahydrate (0.238 g) and zinc dust (0.192 g in DMF (1 ml) and 
water (1 ml) was stirred and heated (oil bath lOO^'C) for Ihour then cooled. Water (15 ml) was 
25 added and the mixture was basified to pH 1 1 with saturated aqueous sodium .Qarbonate 
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solution (3 ml) then extracted with DCM (3 x 15 ml). The extracts were washed with brine 
then dried. Volatile material was removed by evaporation and the residue was left under high 
vacuum (2 nun Hg) overnight to give the title compound (0.087 g) as a solid! NMR: 1.95 (s, 
3H). 5.72 (brs. 2H). 6.73 (d, IH), 7.05-7.20 (m. 5H), 9.54 (brs. IH); m/z: 309. 

Methods 19-21 

Following the procedure of Method 18 and using the appropriate starting materials the 
following compounds were made. 



Meth 


Compound 


NMR 


m/z 


SM 


19 


2-Ch]oro-3-fluoro-4-(4-fluoro- 
phenylsulphanyl)aniline 


6.15 (brs, 2H). 6.67 (d, IH), 
7.15 (d, 4H).7.22(t, IH) 


270 


Meth 22 


20 


3-Fluoro-4-methylsulphanyl-2- 
chloroaniline 


(CDCI3) 2.37 (s, 3H).4.19 
(brs, 2H). 6.49 (d, IH). 
7.09-7.14 (m, IH) 


191 
(M*) 


Meth 23 


21 


2-Chloro-3-fluoro-4-(4-MA^- 

dimethylcarbamoylphenyl- 

sulphanyl)aniline 


2.95 (d.6H). 6.20 (s, 2H), 
6.70 (d.lH). 7.05 (d,2H); 
7.25 (d. IH). 7.30 (d. 2H) 


323 


Meth 75 



10 



Method 22 

2-Chloro-3 -fluoro^4-r4-fluorophenvlsulphanvl')nitrobenzenft 

2-Amino-3-fluoro-4-(4-fluorophenylsulphanyl)nitrobMizene (Method 16) (0.846 g) . 

was added portionwise over 5 minutes to a stirred and heated <6il bath 65°Q mixture of 
15 /-butylnitrite (0.59 ml) and cupric chloride (0.484 g) in acetoiiitrile (12 ml). Heating was 

continued for 1 hour then the mixture was left to cool and-filfered. Ether (60 ml) was added 

and the mixture was washed with 20% aqueous hydrochloric'acid (2 xj60 ml) then dried. 

Volatile materia] was removed by evaporation and the residue was punFied b^ 

chromatography on a Biotage cartridge (40 g silica ). eluting with 5% EtOAc / isohexane to 
20 give the title compound (0.574 g) as a solid. NMR: 6.96 (t, IH). 7.41 (t, 2H), 7.7 (m. 2H), 

7.91 (d. IH); MS (EI): 302 (M+H)*. 



Methods 23-24 
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Following the procedure of Method 22 and using the appropriate starting materials the 
following compounds were made. 



Meth 


Compound 


NMR 


m/z 


SM 




3-Fluoro-4-methylsulphanyl-2- 
chloronitrobenzene 


(CDCI3) 2.55 (s, 3H). 
7.14-7.19 (m. IH), 7.78 (d, 
IH) 


221 

(M*) 


Meth 26 


24 


2-Ghloro-3-fluoro-4-(4- 

carboxyphenylsulphanyl) 

nitrobenzene 


7.35 (dd. IH); 7.55 (d, 2H). 
7.90-8.00 (m, 3H) 


327 


Meth 17 



Method 25 

5 fRV(+)-2-Hvdroxv-2-methvl-3.3.3-trifluoropropanoic acid 

The tide compound was resolved according to the resolution method described in 
European Patent Application No. EP 524781 (described for the preparation of the (S)-(-) acid) 
except that (IS. 2R)-norephedrine was used in place of (IR, 2S)-norephedrine or 
(S)-(-)-l-phenylethylamine. NMR analysis of the acid in the presence of 
10 (R)-(+)-l-phenylethylanune gave an enantiomerical purity of >98%; NMR (CDCI3): 1.27 (s 
3H) for the (R)-enantionier, 1.21 (s, 3H) for the (S)-enantiomer. 



15 



Method 26 

2-Fluoro-3-methvlsulDhanvl-6-nitroaniIine 

To a stirred solution of 2,3-<iifluoro-6-mtroaniline (1-3.3 g) in DMF (250 ml) under 
argon was added sodium methane thiblate (5.7 g). The reaction mixture was allowed to stir at 
ambient temperature for 5 hours. EtOAc (500 ml) was added and the mixture was washed 
with brine (6 x 500 ml) and dried. Volatile material wasWmoved by evaporation to give the 
title compound (14.9 g) as a yellow solid. NMR (CDCl3'5:^;51 (s, 3H)^.09 (brs, 2H), 
20 6.48-6.54 (m,lH), 7.92 (d,lH); m/z ■(£!+): 202 (M*). 
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Method 27 

rR)-A^-r4-Ethvlsul phanvl-3-fluoro-2-chlorophenvn-2-hvdroxv-2-methvl-3.3.3- 
trifluoropropanamide 

A suspension of (R)-A^-[4-methylsulphinyl-3-fluoro-2-chlorophenyl]-2-hyciroxy-2- 
5 methyl-3,3,3-trifluoropropanamide (Example 2) (5.41 g) in trifluoroacetic anhydride (65 ml) 
was heated under reflux for 30 minutes. The reaction mixture was evaporated and the residue 
was ledissolved in MeOH (32 ml) and triethylamine (32 ml) and ethyl iodide (2.2 ml) was 
added. The reaction mixture was heated under reflux for 3 hours. aUowed to cool to room 
temperature and volatile material was removed by evaporation. The residue was partitioned 
10 between EtOAc (150 ml) and brine (lOO ml); the organic phase was separated, dried and 
volatile material was removed by evaporation. The residue was purified by flash column 
chromatography elating with 10-20% EtOAc / isohexane to give the title compound (2! 16 g) 
as a yellow solid. NMR (CDCI3) 1.27 (s. 3H). 1.76 (s. 3H), 2.88^2.95 (q, 2H). 3.55 (s, IH). 
7.32 (t, IH). 8.15 (d. IH). 8.92 (s. IH); m/z: 344. 

15 

Method 28 

(R)-A^-r4-Ethvlsulp hanvl-3-iodo-2-chlorophenvn-2-hvdroxv-2-methY>-'^ i3,'^. 
trifluoropropanamide 

To a stirred solution of (R)-A^-[4-mercapto-3-iodo-2-chlorophenyl]-2-hydroxy-2- 
20 methyl-3,3,3-trifluoropropanamide (Method 29) (5.85 g) in anhydrous THE (40 ml) under 

argon was added sodium methoxide (0.44 g) followed by ethyl iodide; (0.65 ml) and the 

mixture was heated under reflux for 1 hour and allowed to cool to ambient temperature. 

EtOAc (200 ml) was added, the organic phase WswashedAvithfeane ^iOO'iill) and dried. 

Volatile material was removed by evaporation and the residue was.purified by flash column 
25 chromatography eluting with 5-30% EtOAc / isohexane to giveifee tide compound (2.08 g) as 

a pale yellow solid. NMR (CDCI3) 1.36 (t. 3H), 1.75 (s. 3H). 2^^2.^2.99 (q, 2H), 7.15 (d. IH). 

8.34 (d. IH). 8.89 (s. IH); m/z: 452. .-^ 



Method 29 

30 (R)-jV-f4-Mercapto-3-iodo-2-chlorophe nvn-2-hvdroxv-2-methvJ-3.3.3-trifluoropropanamide 
To a stirred solution of triphenylphosphine (6.4 1 g) in'DCM (35 ml) and DMF (0.30 
ml) cooled to 0°C was added a solution^of (R-)-/H;4-chlorosulphonyl-3-iodo-2- 
chlorophenyl]-2-hydroxy-2-methyl-3,3.3-trifluoropropanamide (Method 30) (Zo g) in DCM 
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(40 ml). The reaction mixture was allowed to stir at ambient temperature for 45 minutes. HCl 
(50 ml, 2M) was added and stirring was continued for 30 minutes. The organic phase was 
dried and volatile material was removed by evaporation. Ether (70 ml) was added and the 
suspension was filtered. The filtrate was evaporated to give the title compound (5.85 g) as a 
5 brown foam. M/z: 424. 

Method 30 

ai)-A^-r4-Chlorosulphonvl-3-iodo-2-clilorophenvl1-2-hvdroxv-2-rQethvl-3.3.3- 
trifluoropropanamide 

10 (R)-A^-[3-Iodo-2-chlorophenyl]-2-hydroxy-2-methyl-3,33-trifluoropropanainide 
(Method 31) (4.92 g) was added in portions to chlorosulphonic acid (18 ml) at 0°C. The 
reaction mixture was heated to 80°C for 4 hours, allowed to cool to ambient temperature and 
poured onto ice-water (200 g). The mixture was extracted into DCM (2 x 250 ml), the organic 
phase was washed with brine (300 nd) and dried. Volatile material was removed by 

15 evaporation to give the title compound (4.8 g) as a brown gum. NMR (CDCI3) 1.78 (s, 3H), 
3.59 (s. IH), 8.23 (d, IH), 8.74 (d, IH), 9.53 (s, IH); m/z: 490. 

Method 31 

fR)-N-r3-Iodo-2-c hlorQphenvl1-2-hvdroxv>2-methvl-3,33~trifluoroproDanamide 
20 To a cooled solution of (R)-//-[3-amino-2-chloro|>henyl]-2-hydroxy-2-methyl- 

3,3,3-trifluoropropanamide (Method 32) (12.5 g) in concentrated sulphuric acid (25 ml) and 
water (70 ml) was added a solution of sodium nitrite (3.45 g) in water (70 ml) dropwise. The 
reaction mixture was allowed to ^stipfor 10 minutes aft^^e-l^Rfeour at ambient temperature. A 
solution of potassium iodide (22.2 g) in water (70 ml) was added cautiously and the mixture 
25 was heated to lOO^'C for 2.5 hours. The reaction mixtare. was allowed to cool to ambient 
temperature, EtOAc (500 ml) was added and the org^c phase was washed with brine (300 
ml) and dried. Volatile material was removed by evajporation and the-r^idue ^as purified by 
flash column chromatography eluting with 5-20% EtOAc / isohexane to give the title 
compound (13.5 g) as a cream solid. NMR (CDCl3):rL76 (s^ 3H), 3.63 (s. IH). 7.05 (t, IH), 
30 7.68 (d, IH), 8.36 (d. IH), 8.97 (brs, IH); m/z: 392. 



Method 32 



wo 01/17956 PCT/GBOO/03314 

-76- 

(R)-A^-r3-Airiino-2-ch]oro Dhenvl1-2-hvdroxv-2-rnethvl-3.3.3-trifliinroDropanamide 

To a stirred solution of (R)-A^-[3-mtro-2-chlorophenyl]-2-hydroxy-2-methyl- 
3,3.3-trifluoropropanamide (Method 3) ( 14.3 g) in EtOAc (250 ml) under a hydrogen 
atmosphere was added 10% paUadium on carbon (1.6 g). The reaction mixture was allowed to 
5 stir at room temperature overnight; the mixture was filtered through a pad of diatomaceous 
earth and volatile material was removed by evaporation to give the title compound (13 g) as a 
brown solid. NMR (CDCI3) 1.75 (s. 3H). 4.00 (s, IH). 4.10 (brs. 2H). 6.61 (d, IH), 7.08 (t, 
IH), 7.72 (d; IH). 8.77 (brs, IH); m/z: 281. 

10 Method 33 

(R)-//-r4- MethvlsulDhanvl-2.3-dichlorophenvn-2-hvdroxy-2-methvl-3.3.3- 
trifluoropropanamide 

(R)-iV-(4-Iodd-2,3-dichlorophenyl)-2-hydroxy-2-methyI-3.3.3-trifluoropropanamide 
(Method 4) (5.17 g, 12.08 mmol) was dissolved in DMA (30 ml) and heated at 155°C for 6 

15 hours stirring under argon with sodium methane thiolate (1 .1 g, 13 eq). and cuprous chloride 
(670 mg). The reaction mixture was allowed to cool to room temperature and quenched with 
the addition of EtOAc and water. The reaction mixture was filtered through a bed of 
diatomaceous earth and washed thoroughly with EtOAc / water. The organic layer was 
washed with water followed by brine, then dried and evaporated to dryness. The residue was 

20 chromatographed on a Mega Bond Elut column eluting with^^v-30% EtOAc / hexane and the 
resulting product was triturated with 10% EtjO/Hexane to giv^rthe title compound as a cream 
solid (2.97 g). NMR: 1.6 (s. 3H). 2.5 (s. 3H). 7.3 (d, IH). 7.8.-(d, IH); m/z: 346. 

Method 34 

25 ('RVN-r4-('2-Hvdroxvhut vlsulphanvn-2.3-dichlorophenvn,2-hvdroxv-2-methvl-3, ^, '^- 
trifluoropropanamide 

Sodium methoxide (0.075 g) was added to a stirred. solution ol^ 

(R)-A^-[2,3-dichloro-4-mercaptophenyl]-2-hydroxy-2-metljyl-3,3,3-trifluoropropanamide 
(Method 35) (0.44 g) in anhydrous THF (10 ml). The reaction mixture was stirred at ambient 
30 temperature for 5 minutes and 1,2-epoxybutane (0. 1 1 ral):was added. The mixture was heated 
under reflux for 2 hours and allowed to cool to ambient'temperature. EtOAc (150 ml) was 
added and the mixture washed wiyi4M«te^Q.a^^d!id*3edrr^latile material was removed 
by evaporation and the residue was purified on a 20 g silica Mega Bond Elut column eluting 
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with 1-40% EtOAc / isohexane to give the title compound (0.259 g) as an orange solid. NMR: 
0.88 (t, 3H). 1.35-1.49 (m, IH). 1.58 (s, 3H). 2.97-3.08 (m. IH). 3.53-3.62 (m. IH). 5.00 (d, 
IH), 7.42 (d, IH), 7.77 (d. IH), 9.79 (brs. IH); m/z: 404. . 

5 Method 35 

(R)-Af-r2,3-Dichloro-4-mercaptoDhenvll-2-hvdroxv-2-n iethvl-3.3.3.hifluoroDroDanamirift 

TriisopropylsUane thiol (2.0 ml) was added to a stirred suspension of sodium hydride 

(0.37 g, 60% mineral oil dispersion) in anhydrous THF (30 ml) cooled to O'C under argon. 

After 20 minutes at this temperature the reaction mixture was added to a stirred suspension of 
10 (R)-A^-[4-iodo-2,3-dichlorophenyl]-2-hydroxy-2-methyl- 3,3,3-trifluoropropanamide (Method 

4) (4.0 g) and tetrakis(triphenylphosphine)palladium(0) (0.86 g) in anhydrous toluene (40 ml). 

The mixture was heated to 85°C for 5 hours and DMF (10 ml) was added to obtain a clear 

solution. Heating was continued for a further 17 hours. The mixture was allowed to cool to 

ambient temperature, EtOAc (200 ml) was added and the mixture washed with brine (3 x 100 
15 ml) and dried. Volatile material was removed by evaporation and the residue was purified by 

flash chromatography eluting with 1-50% EtOAc / isohexane to give the title compound 

(0.448 g) as an orange solid. NMR: 1.58 (s, 3H), 7.55 (d. IH). 7.66 (d, IH), 7.73 (s, IH), 9.80 

(s, IH); m/z: 332. 

20 Method 36 

rR')-//-r2,3-Dichlo ro-4-{4-r//.A^-dimethvlcarbamovl')phenvlsulphanvl)phenvn-2-hvdroxv-2- 
methvI-3.3.3-trifluoropropananiide 

(R)-N-[2,3-Dichloro-4-thioc^ahatbphenyr]-2-.h:«^y^;methyl-3,3,3-trifluor^^ 
mide (Method 39) (0.5 g) as a solution in DMF was tre^ited with a solution of sodium 

25 sulphide (403 mg) in water (2 ml) and the mixture wj^ Ij^ated at 50"*C for 1 hour. The 
reaction mixture was then treated with a solution of i^<r.dimethylcarbamoyl-4-iodobenzene 
(0.455 g) in DMF (5 ml), followed by cuprous oxide (0.121 g). The re^on nuxture was 
heated at 150''C for 4.5 hours under an argon atmosphere. The reaction mixture was quenched 
with water (100 ml), and DCM was added (100 ml) and the mixture was filtered through 

30 diatomaceous earth. The aqueous layer was separated-and washed with DCM (3 x 50 ml). The 
organic exU-acts were combined and dried. The volatile material was removed by evaporation, 
and the product was purified^by^jfaTomategFaphy using-^Mega Bond Elut column (20 g silica)- 
eluting with 0-5% MeOH / DCM to yield thetitle. compound as a white solid.7b.53 g) 80%. 
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NMR: 1.60 (s, 3H). 2.95 (d, 6H), 7.30 (d. IH); 7.30-7.50 (m. 4H). 7.85 (s. IH). 7.90 (d. IH). 
9.90 (s. IH); m/z: 479. ^ 



Methods 37-38 

5 Following the procedure of Method 36 and using the appropriate starting materials the 

following compounds were made. 



Meth 


Compound 


NMR 


m/z 


SM 


37 


(R)-N- { 2-Fluoro-3-chloix5-4- 
[4-(A/;A^-dimethyIcarbamoyl) 
phenylsulphanyl]phenyl } -2- 
hydroxy-2-methyl-3,3.3- 
trifluoropropanamide 


1.6 (s, 3H), 2.8-3.0 (brd, 
6H). 7.2 (d. 2H); 7.4 (dd. 
2H). 7.6 (dd, IH). 7.8 (d. 
IH). 7.95 (s, IH). 9.90 (s, 
IH) ■ 


463 


Meth 
13 


38 


2,3-Difluoro-4-[4-(A',A^- 

dimethylcarbamoyl)phenyl- 

sulphanyl]phenylaniline 


(CDCI3) 2.90- 3.15 (m, 
6H), 4.05 (brs, 2H), 6.55 
(td. IH), 7.15 (d. 2H),7.25 

(d.3H) 


309 

(M+H)* 


Meth 
42 



Method 39 

fR)-A^r2.3-Dichloro-4-thiocvanatophenvl1-2-h vdroxv-2-methvl-3 , 3 , 



trifluoropropananiide 



10 (R)-(+)-2-Hydroxy-2-metfayl-3,3,3-trifluoropropanoic acid (Method 25) ( 1 g), as a 

suspension in DCM was treated with anhydrous DMF (1 drop). Oxalyl chloride (1.15 ml) was 
added dropwise as a solution in DCM over a period of 15 minutes. The mixture was left to stir 
overnight under an argon atmosphere. The voladle material was removed by evaporation and 
the residue redissoived in DCM (20 ml). This solution was used to treat a solution of - 

15 2,3-dichloro-4-thiocyanatoaniline (Mediod 40) (1.37 g) and di-f-butj^pyridine (1.55 ml) in 
DCM by addition over 15 minutes. The reaction was left to stir overnight at ambient 
temperature under an argon atmosphere. The volatile materia] was removed by evaporation 
and the residue purified by chromatography on a Mega Bond Elut column (20 g siUca), to 
yield the title compound as a white solid. 1.08 g (48%). NMR (CDCI3) 1.65 (s. 3H), 7.80 (d. 

20 IH). 7.95 (s. lH). 8.10 (d, IH). 9.95 (s. IH), 1.65 (s, 3H); m/z: 357, 



^lethod 40 
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2,3-Dichloro-4-thiocvanatoaniline ^ 

To a cold (O-S^'C) solution of 2,3-dichloroaniline (2 g) and sodium thiocyanate (3 g) in 
MeOH (30 ml), was added a solution of bromine (2 g) in MeOH (10 ml) saturated with 
sodium bromide. The solution was left to stir for 1 hour. The reaction mixture was poured 
5 into water (200 ml) and neutralised with sodium carbonate to pH 8. The solid was collected 
by filtration and dried to yield the title compound as a white solid (2.38 g) 88%. NMR: 6.35 
(s, 2H), 6.81 (d, IH), 7.55 (d. IH); m/z (EI+): 218, 

Methods 41-42 

10 Following the procedure of Method 40 and using the appropriate starting materials the 



following compounds were made. 



Meth 


Compound 


NMR 


m/z(M*) 


41 


2-Fluoro-3-chloro-4-thiocyanato- 
aniline 


6.2 (s. 2H), 6.8 (dd, 
lH),7.4(dd, IH) 


202 


42 


2,3-Difluoro-4-thiocyanatoaniIine 


6.00 (brs. 2H). 6.50 (td. 
IH), 6.85 (td, IH) 


186 



Method 43 

(RVjV'(2-Methvl-3'fluroro-4--r4-fluorophenvllsulphanvlphenvl)-2-hvdroxv-2-methvl~333- 

15 trifluoropropanamide 

To a solution of (R)-A^-(2-methyl-3-fluoro-4-iodophenyl)-2-hydroxy-2-methyl- 
3,33-trifluoropropanamide (Method 45) (782 mg) in DMF (6.ml), was added 
4-fluorothiophenol (0.32 ml) and CU2O ( 143 mg). The mixtuifrwas heated under Argon to 
150**C for 4.5 hours. All volatile material was removed by evaporation and the residue was 

20 dissolved in EtOAc (100 ml). This was filtered through diatomaceous earth and all volatile 
material was removed by evaporation. The residue was purified by chrgmatography on a silica 
gel, eluting with 15% EtOAc in isohexane to give the title C0rnpoundt^44 mg^ as a solid. 
NMR: 1.57 (s, 3H), 2.06 (s, 3H). 7.15 (t, IH), 7.26 (m, 3H), 7.39 (m. 2H), 7.52 (brs. IH), 9.78 
(brs, IH); m/z: 390. 

25 

Method 44 
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Following the procedure of Method 43 and using the appropriate starting materials the 
following compound was made. 



Meth 


Compiound 


NMR 


m/z 


SM 


44 


(R)-;V-(2-Methyl-3-chloro-4- 
[4-fluorophenyl]sulphanyl- 
phenyl)-2-hydroxy-2-methyl- 
3,3,3-trifluoropropanainide 


1.56 (s. 3H), 2.20(8. 3H). 
6.79 (d. lH).7.17(d.lH). 
7.33 (t.2H), 7.42 (brs. IH). 
7.52 (iri, 2H), 9.85 (brs, 
IH) 


406 


Meth 46 



5 Method 45 

(R) -A^>(2-MethvI-3^fluoro^-iodophenvl)-2>hvdrQxv-2-methvI-3,33>trifluoroprop anam 

Oxalyl chJoride (0.7 ml) was added to a stirred suspension of 
(RH+)-2-hydroxy-2-niethyl-33,3-trifluoropropanoic acid (Method.25) (1.26 g) in DCM (40 
ml) containing DMF (3 drops). The naixture was stirred at ambierittemperature for 4 hours 
10 and 2,6-di-r-butylpyridine (2.25 ml) and 4-iodo-3-fluoro-2-methylaniline (Method 48) (L 368 
g) were added. The resulting mixture was stirred at ambient temperature for 72 hours. Volatile 
material was removed by evaporation and the residue was purified by chromatography on a 
silica gel, eluting with 25% EtOAc / isohexane to give the title compound (1.668 g) as a solid. 
NMR: 1.56 (s. 3H), 2.08 (s, 3H), 7.03 (d, IH), 7.66 (t, IH); m/z: 390. 



Methods 46-47 

Following the procedure of Method 45 and using the^^^ropriate starting materials the 
following compounds were made. 
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Meth 


Compound 


NMR 


m/z 


SM 


46 


(R)-//-(2-Methyl-3-chloro-4-iodo- 

phenyl).2.hyclroxy-2-methyl-3,3,3- 

trifluoropropan amide 


1.59 (s, 3H),2.28 (s. 3H), 
7.04 (d, IH) 7 45 fbrs im 
7.80 (d, lH).9.90(brs. IH) 


405 


Meth 


47 


(R)-Af-(2-Methyl-3-bromo-4-iodo- 

phenyl)-2-hydroxy-2-methyl-3,3,3- 

trifluoropropanamide 


1.58 (s. 3H),2.32(s.3H), 
7.06 (d. IH), 7.44 (brs. IH), 
7.81 (d, IH), 9.89 (brs, IH) 


450 


Meth 
51 



Method 48 

4-Iodo-3-fluQro>2-methvIaniline 
5 Iodine monochloride (0.5 ml) was added to a solution of 3-fluoro-2-methylaniline 

(1.25 g) in glacial acetic acid (15 ml). The mixture was stirred for two hours at 70''C. The 
mixture was aUowed to cool to ambient temperature and saturated sodium sulphite solution 
(50 ml) was added. The solution was extracted with EtOAc (2.x 100 ml), and the extracts 
were combined, washed with saturated sodium bicarbonate solution (100 ml) and dried The 
10 volatile material was removed by evaporation and the residue^ was purified by chromatography 
on silica gel, eluted with 0-10% EtOAc in hexane to give the title compound (1 .53 g) as a 
solid. NMR: 1.98 (s, 3H), 5.32 (s, 2H), 6.30 (d, IH). 7,20 (t, IH); m/z: 250. 



Methods 49-51 

15 Following the procedure of Method 48 and using.the appropriate starting materials the 

following compounds were made. — ._. . 



Meth 


Compound 


NMR 


m/z 


49 1 


2 ,3-Dichloro-4-iodoaniline 


5.8 (s, 2H)-;6.6 (d. IH). 7.5 
(d, IH) 


286 


50 


4-Iodo-3-chloro-2-methyl- 
aniline 


■2.18 (S.3H)-, 5.3 l(s, 2H)^^ 
6.20 (d, IH). 7.34 (d. IH) 


266. 


51 


4-Iodo-3-bromo-2-methyl- 
aniline 


2.25 (s, 3H), 5.32 (s. 2H). 

6.44 (d, IH). 7-.37 (d, IH) 


311 (M*) 



liexane. Oave a thick dark liquid which solidified 



when triturated with hexane. 
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Method 52 

(R)-N-(2-MethYl-3-fluoro-4-f4-MA^-dimethvlcarbamn vlDhenvl] 5;nlph anvlDhenvn-2-hvHrnvY- 
2-methvl-3.3.3-trifluoropropanamide 

5 4-[MAr-Dimethylcarbamoyl]thiophenol (Method 53) (751 mg), (R)-A^-(2-methyl-3. 

fluoro-4-iodo-phenyl)-2-hydroxy-2-methyl-3.3,3-trifluoropropanamide (Method 45) (1.433 g) 
and CU2O (250 mg) were combined in DMF (10 ml). The mixture was stirred for 4.5 hours at 
150°C under Argon. The mixture wag aUowed to cool to ambient temperature. EtOAc (100 
ml) was added and the resulting suspension was filtered through diatomaceous earth, before 
10 all volatile material was removed by evaporation. The residue was purified by 

chromatography eluting with 1-5% MeOH in DCM to give the title compound ( 1.02 g). 
NMR: 1.60 (s. 3H). 2.12 (s, 3H), 2.97 (brs. 6H). 7.20 (d. 2H). 7.37 (m. 4H). 9.81 (brs. IH); 
m/z443. . 

15 Method 53 

4-fMAf-DimethvlcarbamovnthioDhenoI 

Di-Phosphorous pentoxide (923 mg) was added to a solution of 4-meicaptobenzoic 
acid (2000 nig) in DMF (10 ml). The mixture was stirred for sixteen hours at 150»C under 
argon. The mixture was allowed to cool then EtOAc (150 ml) vyas added. The solution was 

20 washed with water (100 ml), brine (50 ml) and dried. The volatile material was reinoved by 
ev^oration and flie residue was purified by chromatography on silica gel, eluted with 2.5% 
MeOH m DGM to give two samples. One sample containing a mixture of thiol and disulphide 
was purified by chromatography on silica gel, efluTed with:-l-2.5% MeOH in DtgM to give the 
title compound (760 mg) as a solid. NMR: 2.94 (s. 6H), 5.63 (s. IH). 7.30 (m. 4H); m/z 180. 

25 • .. ' 

Method 54 

(R)-N-r4-f2- Hvdroxvethvlsulphanvn-2.3-dichlorophenvn-2-hvdioxv^nethvlr3.3.3- 
trifluoropropanamide 

(R)-iV-[4-Iodo-2,3-dichlorophenyl]-2-hydroxy-2-methyl-3,3,3-trifluoropropanamide 
30 (Method 4) (1.22 g) was added to a deoxygenated solution of 2-mercaptoethanol (0.26 ml), 
sodium methoxide (0.20 g) and copper (I) chloride (0.1 1 g) in quinoline (3 ml) and pyridine (1 
- ml). The-mixture was heated to 190°C under argon for 18 hours: The-mixture was allowed to 
cool to room temperature EtOAc (200 ml) was added. The mixture was washed with 
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hydrochloric acid (10% v/v, 2 x 250 ml), brine (200 mi) and dried. VolatUe material was 
removed by evaporation and the residue was purified by chromatography on a 50 g siUca gel 
Mega Bond Elut column eluting with 5-50% EtOAc / isohexane to give the title compound as 
an orange solid. NMR: 1.59 (s. 3H), 3-15 (t. 2H). 3.60-3.66 (m. 2H), 4.98 (t. IH), 7.43 (d, 
5 IH), 7.80 (d. IH), 9.78 (brs. IH); m/z: 376. 

Method 59 

(R)-N-f4-Ethvlsulph onvl-3-(4-carboxvphenvlsulDhanvn-2-chlorophenvl1-2-hvdroxv-9.- 
methvl-3.3.3-trifluoropropanamide 

10 Following the procedure of Example 48 using 4-mercaptobenzoic acid ( 1 .5 eq) and 

sodium methoxide instead of sodium methane thiolate, the title compound was produced in 
77% yield as a brown foam. NMR: 1.13 (t, 3H), 1.61 (s. 3H), 3.49-3.56 (q, 2H), 7.15 (d, 2H). 
8.20 (d, IH). 8.56 (d. IH), 9.99 (brs. IH), 12.9 (brs. IH); m/z: 5 10. 



15 Methods 60-62 

Following the procedure of Example 9 and using the appropriate starting materials the 
following compounds were prepared: 



Meth 


Compound 


NMR 


m/z 


SM 


60 


(R)-A^-(2-Methyl-3-chloro-4- 
[4-carboxyphenylsulphonyl] 
phenyl)-2-hydroxy-2-methyl- 
3,33-trifluoropropanamide 


1.56 (s, 3H),2.17 (s, 3H). 
7.73 (d, lH).7.90(d.2H). 
8.10 (d,2H). 8.20 (d. IH). 
10.10 (brs, IH) 


464 


Meth 63 




(R)-iV-(2-Methyl-3-bromo^- 
t4-carboxyphenylsulphonyl] 
phenyl)-2-hydroxy-2-methyl- 
3 ,3 ,3 -trifluoropropanamide 


1.57 (s„3H). 2.24 (s. 3H), 
7.63 (brs, IH). 7.76 (d, IH), 
7.96 (d,2H), 8.10 (d,2H), 
8.26 (d. IH). 10.08 (s. IH) ^ 


^510- 


Meth 64 


62 


(R)-N-(2-Chloro-3-nitro^- . 
[4-carboxyphenylsulphonyl] 
phenyl)-2-hydroxy-2-methyl- 
3 .3,3-trifluoropropanamide 


1.59 (s, 3H), 8.00(d.2H)r^ 
8.15 (d.2H), 8.34 (d, IH), 
8.45 (d, IH) 


495 


Meth 65 
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0^)-//-f2-Methvl-3-ch] oro-4-r4-<;arboxvDhenvlsulDhanv]lDhgnvlV2-hvdroyv-2-rnethvl-3, ^, ?. 
trifluoropropanamide 

4-Mercaptobenzoic acid (308 mg) was added to a suspension of Coppera) oxide (93 
mg) and (R)-N-(2-methyI-3-chloro-4-iodo-phenyi)-2-hydroxy-2-niethyl-3,3,3- 
trifluoropropanamide (Method 46) (530 mg) in DMF (5 ml). The mixture was heated under 
Argon to 150X for 4.5 hours. The niixture was allowed to cool to ambient temperature and 
EtOAc (100 ml) was added and the resulting suspension was filtered through diatomaceous 
earth, and volatile material was removed by evaporation. The residue was purified by 
chromatography, eluting with 5-10% MeOH in DCM to give the title compound (504 mg). 
NMR: 1.58 (s. 3H). 2.26 (s. 3H). 7.34 (m, 4H), 7.51 (brs, IH), 7.92 (brs. 2H), 9.94 (s, IH), 
13.00 (brs, IH); m/z 432. 



Methods 64-65 

Following the procedure of Method 63 and using the appropriate starting materials the 
following compounds were prepared: r 



Meth 


Compound 


NMR 


m/z 


SM 


64 


(R)-N-(2-Methyl-3-bromo-4- 
[4-carboxyphenylsulphanyl] 

phenyl)-2-hydroxy-2-methyl- 
3 ,3 ,3 -trifluoropropanamide 


1.56(8, 3H), 2.28 (s, 3H), 
7.24-7.36 (m.4H). 7.45 (brs, 
IH), 7.91 (m, 2H). 9.91 (brs, 
IH), 12.92 (brs, IH) 


476 


Meth 47 


65 


(R)-A^-(2-Chloro-3-nitro-4- 

[4-carboxyphenylsulphanyl] 

phenyl)-2-hydroxy-2-inethyl- 

3,3,3-trifluoropropanamide 


1.60 (s. 3H). 7.31 (d,2PI). 
7.70 (d, IH), 7.89 (d, 2H). 
8.10 (d.lH) 


463 


Meth 68 



Method 66 

(TlVA^r4"(4-Carboxvphenvlsulphonvl)T2,3-dichlorophenvlV2-hvdrox^ 
trifluoropropanamide 

(R)-N-[4-(4-Carboxyphenylsulphanyl)-23,dichlorophenyl]-2-hydroxy-2-methyl- 
33.3-trifluoropropananiide (Method 67) (3.83 g. 8.45 mmol) was suspended with stirring in 
glacial acetic acid (55 ml). Hydrogen peroxide (19 ml) was added. The mixture was heated 
with stirring to 95°C for 3 hours and allowed to cool to room temp. The mixture was 
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evaporated to dryness to yield a cream solid which was triturated with hexane. The solid was 
filtered and washed to yield the title compound (3.97 g) as a cream solid. NMR: 1.6 (s, 3H). 
8.0 (d, 2H). 8.1 (d, 2H), 8.4 (q, 2H). 9.9 (s, IH); m/z :484. 

5 Method 67 

,(R)-7S^-[4-f4-CarboxvDhenvlsulpha nvn-2.3-dichlorQohenvl1-9.hvdrQxv-l.methvl-3.3.^- 
trifluoropropanamide 

(R)-A^-[4-Iodo-2,3-dichlorophenyl]-2-hydroxy-2-methyl-3.3.3-trifluoropropanamide 
(Method 4) (4.58 g, 10.7 mmol) was heated in DMF (30 ml) with stirring under argon for 4 

10 hours with 4-mercaptoben2oic acid (2.31 g, 14.98 mmol) and cuprous oxide (765 mg) and 
allowed to cool to room temp. EtOAc and water were added, and the reaction mixture was 
filtered through a bed of diatomaceous earth, and washed with EtOAc/water. The organic 
layer was separated, washed with water, brine, dried and evaporated down to dryness. The 
resulting solid was purified using a Mega Bond Elut column, eluting with 5 - 50 % 

15 EtOAc/isohexane to give the title compound (4.0 g) as a pale pink solid. NMR: 1.6 (s, 3H). 
7.3 (d. 2H). 7.5 (d. IH). 7.9 (m, 3H), 8.0 (d. IH). 9.9 (s. lH);i3.0 (s. IH); m/z :452. 

Method 68 

(R)-/\^-(2-Chloro-3-nitro-4-iodophenv]V2-hvdroxv-2- niethvl-3.^ ^-trjfluoronrop anamHp 
20 2M Hydrochloric acid (2.5 ml) was added to a solution of (R)-N-(2-chIoro-3-nitro-4.- 

iodophenyl)-2-trimethylsilyloxy-2-methyl-3,3.3-trifluoropropanamide (Method 69) (1150 mg) 
in MeOH (25 ml) and the reaction mixture was stirred for 4 hours at ambient temperatures The 
volatile material was removed by evaporation and the. residue was |jaitttiOhe<H)et\7een'Bt0Ac 
(150 ml) and water (75 ml). The organic phase was separated, washed with brine (75 ml). and 
25 dried. The volatile material was removed by evaporation to give the title compound (94@: mg). 
NMR: 1.58 (s. 3H), 7.70 (d, IH). 8.00 (d, IH); m/z 437. 
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Method 69 

fR)-A^-f2-C hloro-3-nitro-4-iodophenvI)-2- trimethvlsilvlQxv-2-methYl-^, ^,'^- 
trifluoropropan amide 

4-Iodo-3-nitro-2-chloroaniline (Method 70) (1269 mg) and 2,6-di-/-butylpyridine (1 .5 
5 ml) were added to a solution of (S)-3.3,3-trifluoro-2-(trimethylsilyloxy)- 2-methylpropanoyl 
chloride (prepared from (R)-3.3.3-trifluoro-2-hydroxy-2- methylpropionic acid (Method 25) as 
described in J. Med. Chem., 1999. 42. 274 1-2746) (6 nunol) in DCM (40 ml). The mixture 

was stirred for 3 days at ambient temperature. The volatile material was removed by 
evapocation and the residue was purified by chromatography eluting with 10% EtOAc in 
10 hexane to give the tide compound (1 160 mg). NMR: 0.27(s, 9H), 1.70 (s, 3H). 7.70 (d, IH). 
8.05 (d. IH). 9.72 (brs. IH); m/z 509. 

Method 70 

4- Iodo-3-nitro-2-chloroani I ine 

15 Iodine raonochloride (1.25 ml) was added to a solution of 3-nitro-2-chloroanmne 

(4265 mg) in glacial acetic acid (40 ml). The mixture was stirred for four hours at 70°C. After 
the mixture was allowed to cool to ambient temperature, saturated sodium sulphite solution 
(100 ml) was added. The solution was extracted with EtOAc (200 ml), volatile material was 
removed by evaporation and the residue was redissolved in EtOAc (150 ml), washed with 

20 saturated sodium bicarbonate solution (75 ml), brine (75 ml) and dried. The volatile material '4 
was removed by evaporation and the residue was purified by chromatography eluting with 

5- 15% EtOAc in hexane to give a mixture of the title compound and the starting material 

- (1.933 g) (ratio 1:1.75). Iodine monochloride (0.2ajBl) was added to a solution of the mixtui^ 
(1919 mg) in glacial acetic acid (10 ml). The mixmre was stured for four hours at 70°C. After 

25 die mixture was allowed to cool to ambient temperature, saturated sodium sulphite solution 
(50 ml) added. The solution was extracted with EtOAc (100 ml), volatile material was 
removed by evaporation and the residue was partitioned between Et©?^(100jnl) and 
saturated sodium bicarbonate solution (50 ml). The organic phase was separated, washed with 
brine (50 ml) and dried. The volatile material was removed by evaporation and the residue 

30 was purified by chromatography eluting witii 5-15% EtOAc in hexane to give the tiUe 

compound (1286 mg) as a solid. NMR: 6.19 (s, 2H). 6.73 (d. IH). 7.50 (d. IH); m/z 297. . 
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Method 71 

[RyN-\4- f 2-Nitrop vrid-6-visulphonvl } -'2,3-dichlorophenvl1-2-hYdroxv-2-inethvl>3,3,3- 
trifluoropropanamide 

A mixture of (R)-A^-[2.3-Dichloro-4-(chlorosulphonyl)phenyl]-2-hydroxy-2-methyl. 
5 3,3,3-trifluoropropanamide (2 g» 5 mmol) (Method 73), sodium sulphite (1.25 g) and sodium 
hydrogen carbonate (1.05 g) in water (10 ml) was stirred at 75°C for 1 hour. The solution was 
evaporated to dryness giving a white solid. To this was added 2«chloro-6-mtropyridine 
(Method 72; 713 mg) and DMF (15 ml). The mixture was heated with stirring at 75°C for 4 
hrs then allowed to cool to room temperature. The residue was partitioned between water and 
10 EtOAc. The aqueous layer was extracted with EtOAc, the organic layers were combined, 
washed with brine, dried and volatiles removed by evaporation. Purification was achieved 
with a Mega Bond Elut column and graduated solvent 0 -40% EtOAc/hexaneThis yielded the 
title compound (250 mg) as a pale yellow foam. NMR: 1.6 (s. 3H). 8.1 (s, IH), 8.4 (q. 2H), 
8.6 (d. IH). 8.9 (d, IH). 9.4 (s. IH); m/z: 486. 

15 

Method 72 

2-Chloro-6-nitroDvridine 

Copper (n) chloride (5.8 g) and r-butylnitrite (6.1 nil) were stirred in THF (150 ml^) 
under argon and heated to 65''C. 2-Amino-6-nitropyridine (Shurko, O. P., Mamaev, V. P., 

20 Chem Heterocycl Comp, 26, 1990,1 47-52; 5 g, 36 mmol) was added portionwise. The 

reaction was stirred at 65°C for 1 hour then allowed to cool to room temperature, EtOAc (200 
ml) was added and the organic layer was washed with 2M HCl, water and dried. Volatile 
material was removed by evaporation to give a sticky orai^e^lid wtech wa& tstor-ated with 
hexane to give the title compound (3,4 g) as a brown/orange solid. NMR: 7.8 (d,,lH), 8.6 (d, 

25 IH). 9.2 (s. IH). 

Method 73 

(R)-A^-r23-Dichloro-4-(chlorosulphonvl)phenvl1-2-hvdroxv-2-methvl-3,3.3- 

trifluoropropan amide 

30 (R)-A^-{2,3-Dichlorophenyl)-2-hydroxy-2-methyl-3,3,3-trifluoropropanamide (Method 

74) (5.0 g, 16.6 mmol) was added in portions to cooled (0°C) chiorosulphonit acid (5.3 ml, 81 
mmol) over 15 mins and then the mixture wais heatedio "85"^^&for 4-.-§ihT>urs.''The reaction 
mixture was cooled in an ice bath and then poured slowly onto a stirred ice-water mixture (60 
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. ml). The mixture was extracted with DCM (2 x 75 ml), the DCM washed with brine, dried 
and evaporated. The residue was chromatographed on silica with 20% EtOAc in hexane as 
eluent to give the title compound as a solid (3.0 g, 7.5 mmol). NMR (CDCI3): 1.8 (s, 3H). 3.4 
(s. IH), 8.15 (d, IH), 8.65 (d. IH) and 9.55 (brs. IH); m/2 400. 

5 . 
Method 74 

(R)-Ar-(2.3-DichlorophenY n-2-hvdroxv-2-methvl-3.3.3-trifluornp r opanamide 

To a stirred solution of 2,3-dichloroaniline (6.85 g, 42.5 mmol) and pyridine (5.1 ml, 
75 mmol) in DCM (100 ml) was added a solution of 

10 S-3,3,3-trifluoro-2-trimethylsilyoxy-2-methylpropanoyl chloride (prepared from 

(R)-3.3,3-trifluoro-2-hydroxy-2-methylpropionic acid (Method 25) as described in /. Med. 
Chem., 1999. 42. 2741-2746) (12.2 g. 150 mmol) in DCM (50 ml). The mixture was stiired at 
ambient temperature for 24 hours, then washed with IM hydrochloric acid, saturated sodium 
hydrogen carbonate solution and brine, then dried and evaporated. The residue was dissolved 

15 in MeOH (50 ml), treated with IM hydrochloric acid (25 ml) and the mixture stirred at 
ambient temperature for 18 hours. The MeOH was evaporated, the aqueous layer extracted 
with EtOAc (2 x 25 ml), the EtOAc extracts were washed with saturated sodium hydrogen 
carbonate solution and brine, then dried and evaporated. The residue was chromatographed on 
silica with DCM as eluent to give the title compound as a solid (5.2 g, 17.3 mmol). NMR: 1.6 

20 (s. 3H), 7.4 (dd. IH). 7.5 (d. IH). 7.8 (s, IH). 7.9 (d. IH). 9.8 (s. IH); m/z 300. 

Method 75 

2-Chloro-3-fluoro-4-('4- MA^-dimethvlcarbamovlphenVl^alp h anvnnitrQhen7^ft 
The title compound was prepared from 

25 2-chloro-3-fluoro-4-(4-carboxyphenyl-sulphanyl)nitroben2ene (Method a4)-by the procedure 
of Example 51. NMR: 2.95 (d, 6H). 7.20 (dd. IH); 7.50 (d. 2H). 7.60 (d.r2iH). 7.95 (d. IH); 
m/z (ES-^: 355 (M+H)*. 



i ) 

wo 01/17956 PCT/GBOO/03314 

• 89- 

Method 76 

rR)-A^-f2~Chloro-3-(4~carboxvphenvlsulphanvl)>4'r4-fMA^--dimethv^ 
phenvlsulphonvnphenvn-2-hvdroxv-2-methvl-3.3.3-trifluoropropanamide 
.(R)-//-{2-CWoro-3-fluoro-4-[4<MA^-dimethylcarbamoyl)phenyk^ 
5 hydroxy-2-methyl-3.3,3-trifluoropropanainide (Example 18) was treated with 

4-mercaptobenzoic acid according to the procedure of Example 50 to yield the title compound 
as a white solid.(039 g, 25%). NMR: 1.60 (s, 3H), 2.90 (s, 3H). 3.00 (s. 3H), 7.55-7.65 (m, 
4H); 7.90-7.95 (m, 4H), 8.05 (s. IH). 8.55 (d, IH), 8.65 (d, IH), 9.95 (s. IH); 10.60 (s, IH); 
m/2:629. 

10 . 
Method 77 

2-Fluoro-3-risopropvlsulDhanvlV6'nitroaniIine 

Sodium 2-propanethiolate (5.66 g) was added to a solution of 
2,3-difluoro-6-nitroaniline (10.04 g) in DMF (200 ml). The mixture was stirred at ambient 
15 temperature for 16 hours and then diluted with EtOAc (300 ml) and washed with brine (500 
ml). The washing was extracted with EtOAc (300 ml). The organic phases were combined, 
washed with brine (500 ml), dried and volatile material was removed by evaporation to give 
the title compound (14.1 g) as a solid, NMR: 1.30 (d. 6H), 3.70 (septet, IH), 6.70 (dd, IH). 
7.26 (s, 2H), 7.80 (dd. IH); m/z 229. 

20 

Method 78 

2-ChIoro-3-fluoro-4-(isopropvlsulphanv])-nitrobenzene 

A solution of 2-fluoro-3<isopropylsulphanyl)-6^a:d^Smirne (Methcy^^H4-©g) in 
acetonitrile (100 ml) was added to a stirred mixture of copper (II) chloride (8.95 g) and 

25 r-butylnitrite (9.9 ml) in acetonitrile (300 ml) at 65^*0 under argon and the mixture was stirred 
for 2.5 hours. The reaction mixture was allowed to cool, EtOAc (300 ml) w^added, and the 
mixture was washed with 2M hydrochloric acid (2 x 200 ml), brine fS^ nflD^apd dried.. The 
volatile material was removed by evaporation to leave an oil. This was purified by 
chromatography on silica gel, eluted with 10-25% EtOAc in hexane to give the title 

30 compound (10.16 g). NMR: 1.33 (d, 6H), 3.78 (m, IH), 7.65 (t, IH), 7.98 (d, IH); m/z 249 
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Method 79 

2-Chloro- 3-fluoro-4-('isopropvlsulphanvnaniline 

A solution of iron trichloride hexahydrate (32.7 g) in water ( 100 ml) was added to a 
mixture of 2-chloro-3-fluoro-4-(isopropylsulphanyl)nitrobenzene (Method 78; 10.07 g) and 
5 zinc dust (26.36 g) in DMF (100 ml). The mixture was heated to 100°C for two hours and 
then allowed to cool to ambient temperature. It was then diluted with EtOAc (500 ml) filtered 
through diatomaceous earth, washed with brine (4 x 250ml), dried over magnesium sulphate 
and volatile material was removed by evaporation to leave an oU. This was purified by 
chromatography on silica gel, duted with 10% Et©Ac in hexane to grro the tide compound 
10 (5.29g) as a solid. NMR: 1.11 (d. 6H), 3.10 (septet. IH), 5.92 (s. 2H), 6.57 (d, IH). 7.1 1 (t, 
IH); m/z 219 (NT). 

Method 80 

(2R)-N-r2-chloro-3-fluoro-4-('iso propvlsulDhanvnDhenvl]-9-hvdrQxv-?-methvl-3.3.3- 
15 trifluoropropanamide 

1 ,3-Bis(trimethylsilyl)urea (5.73 g) was added to a solution of 

(R)-(+)-2-hydroxy-2-methyl-3,3,3-tiifluoropropanoic acid (Method 25; 4.424 g) in DCM (75 

ml) and the miixture was stirred for 16 hours at ambient temperature. A solidiwas filtered, off 

and washed with DCM (20 ml). The organic solutions were combined, cooled in an ice bath, 

20 and oxalyl chloride (2.7 ml) and DMF (cat) were added. The solution was then warmed to 
ambient temperature and stirred for 24 hours. Volatile materia! was removed by evaporation, 
tiie residue was dissolved in DCM (50 ml) and added to an ice bath cooled mixture of 
2-chloro-3-fluoro-4:(isopropylsulphahyl)aniline (Metfe6d-79r5'.105-g) aHdvtrietbylamine (11.7 
ml) in DCM (50 ml). The mixture was allowed to warm to ambient temperature and stirred for 

25 18 hours. Volatile material was removed by evaporation to leave an oil.iThis was purified by 
chromatography on silica gel, eluted with 10%-25% EtOAc in hexane^Iolgive a solid. This 
was dissolved in anhydrous THF (15ml) and cooled to -78»C. IM tete^tylainmonium 
fluoride (3.6 ml) was added and tiie mixture was stirred for 45 minutes'at.-78°C under Argon. 
It was then allowed to warm to ambient temperature and stirred for a furtiier 30 minutes; 2M 

30 Hydrochloric acid (50 ml) was added and the mixture extracted with EtOAc (100 mI).'The 
extract was washed with brine (50 ml), dried, and the volatile material was removed by 

• evaporation to leave tiie title compound (1.23-gHs-a-soM; NMR: 1.21 (d.-6H), 1.58 (s, 3H). 
3.45 (m. IH), 7.50 (t. IH), 7.79 (d. IH), 7.84 (s, IH), 9.79 (s, IH); m/z 358.35^ 
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Method 81 

2-Chloro-3-fluoro-4-r4-rAf-methvl-N-ethvlcarbam ovnphenvlsulphanvnnitroben7ftne 

2-Chloro-3-fluoro-4-(4-carbo;cyphenylsulphanyl)nitrobenzene (Method 24; 5.5 g, 16.8 
5 mmol) was suspended with stirring in DCM (100 ml) and oxalyl chloride (3.22 ml) was 
added. A couple of drops of DMF were added to initiate the reaction and it was left to stir 
overnight The mixture was evaporated to dryness and then redissolved in DCM (20 ml). 
Af-ethyl-JV-methylamine (0.46 ml, 5.28 mmol) was dissolved in DCM (1 ml) and to this with 
" stirring was added some of the above acidxhloride sorfitidh '(274 mmol). The solution was left 
10 to stir overnight and then washed with water, brine and dried by pouring onto a Chem Elut 
column eluting with EtOAc. The resulting solution was evaporated down to dryness and then 
purified by chromatography on a Mega Bond Elut column eluting with a graduated solyent of 
hexane / EtOAc to yield the title compound (680 mg). NMR: 1.1 (s, 3H), 2.9 (d, 3H), 3.2 (s 
IH). 3.4 (s, IH). 7.2 (m. IH). 7.5 (d. 2H). 7.6 (d. 2H). 8.0 (m. IH); m/z 369. 

15 

Method 82 

2-Chloro-3-fluoro-4-r4 -(A^-ethvlcarbamovnphenvlsulDhanvnnitrx)benzene 

Ethylamine solution (2M in absolute EtOH; 2.65 ml) was placed in a reaction vessel 
with DCM (1 ml). To this was added a portion of the acid chloride solution (2.4 mmol) as 
20 prepared in Method 81. The solution was left to stir overnight and -then washed with water, 
brine and dried by pouring onto a Chem Elut column eluting with EtOAc. The solution was 
evaporated to dryness and purified by chromatography on a Mega-Bond Elut column eluting 
with graduated solvent hex^e / EtOAclo giv»thenlde'-CbmpoTHiA^a:8Qsflig). NMR: 1.1 (t, 
3H). 3.2 (m. 2H), 7. 1 (t, IH). 7.6 (d. 2H), 7.9 (m. 2H). 8.6 (s. IH). 

25 

Method 83 

2-Chloro-3-fluoro-4-r4-f//-medivl-N-ethvlcart)amovl)phenvIsul|3han¥lMniline ^ 

2-Chloro-3-fiuoro-4-[4-(iV-raethyl-iV-ethylcarbamoyl)phenylsulphanyl] nitrobenzene 
(Method 81 ; 650 rag. 1.76ramol) was heated with stirring at 75*G for 45 minutes with of iron 
30 powder (1.06 g). EtOH (1.2 ml), water (0.5 ml) and 2 drops of cone. HCl. The mixture was 
then allowed to cool to room temp, made basic with saturated^odium bicarbonate solution, 
and EtOAc was added. The reaction mk*urertvae!^ite£ed^through^edK>f-diatomaceous earth, 
washing through thoroughly with water and EtOAc. The organic layers were combined and 
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washed with water, dried, filtered and evaporated to dryness to give the title compound (600 
mg) as a pale yellow gum. NMR: 1.0 (s. 3H), 2.8 (s. 3H). 3.2 (d. 2H). 6.2 (s, IH). 7.0 (m, 2H). 
7.2(ni.3H). 

5 Method 84 

2-Chloro-3- fluoro-4-f4-('A^-ethvlcarbamovl)phenvlsulphany1] anilin<> 

2-Chloro-3-fluoro-4-[4-(A^-ethylcarbamoyl)phenylsulphanyl]nitrobenzene (Method 82; 
360 mg. 1 .02 nunol), iron powder (617 mg). EtOH (0.68 ml), water (0.28 ml) and 1 drop of 
cone. HCl were heated at 75»C with stirring for 45 minutes. The mixture was allowed to cool 
10 to room temp and then made basic using saturated sodium bicarbonate solution. EtOAc was 
added and the solution was poured onto a Chem Elut colunui and eluted with EtOAc to yield 
the title compound (260mg) as a pale yellow sticky solid. NMR: 1.1 (t, 3H). 3.2 (q, 2H). 6.1 
(s, IH). 7.0 (q. 2H). 7.2 (q. IH). 7.7 (t. 2H), 8.3 (d. IH). 

15 Method 85 

(R)-N-f2-Chloro-3-fluoro -4-r4-fA^-methvl-A^-ethvlcarbamovnp hft rivlsulDhanvn 
phenyl } -2-hvdroxv-2-methvl-3 .3.3-trifluoropropanamide 

2-Chloro-3-fluoro-4-[4-(Ar-methyl-A^-ethylcaibamoyl)phenylsulphanyI]aniline (Method 
83; 580 mg, 1.7 mmol) was dissolved in DCM (6 ml) and pyridine (0.28 ml) was added. 

20 (S)-3,3.3-Trifluoro-2-(trimethylsilyloxy)-2-methylpropanpyl chloride (prepared from 
(R)-3.3,3-trifluoro-2-hydroxy-2-methylpropionic acid (Method 25) as described in J. Med. 
Chem., 1999. 42, 2741-2746) (508 mg) was dissolved in DCM (1 ml) and added to the 
aniline. The solution was stirrc*for4^houis anda^i^aifwashed with HCl (2 M) to remove 
excess pyridine. The organic layer was evaporated to dryness, dissolved in MeOH (17 ml) and 

25 HCl (2M, 1 .7 ml) was added. The solution wasleft to stir overnight at room temp. The MeOH 
was removed and the residue was partitioned between water and EtOAc. The aqueous layer 
was extracted twice with EtOAc, the organic l^ers were combined.-w^ed ^yth water, brine 
and dried by pouring down a Chem Elut column and eluting with EtOAc. The resulting 
solution was evaporated to dryness and purified by chroinatography on a Bond Elut column, 

30 eluting with 5 - 65% EtOAc / hexane to yield the title compound (390 mg) as a white solid. 
NMR: 1:0 (s. 3H). 1.6 (3. 3H). 2.8 (s, 3H), 3:2 (d. 2H), 7.2 (d, 2H), 7.3 (d, 2H). 7.6 (t. IH). 7.9 
(s, lH),9.9(s. lH);m/z477.. _. 
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Method 86 

(R)-NH"2-Chioroo-fluoro-4-r4-W'ethvlcarbamovl>phenvIsulp 
methvl'3.3,3-trifluoropropan amide 

5 2-Chloro-3"fluoro-4-[4-(A^-ethyIcarbamoyI)phenylsulphanyl]aniline (Method 84) was 

reacted with (S)-3,3,3-trifluoro-2-(trimethylsilyloxy)-2-methylpropanoyl chloride according to 
the procedure of Method 85 to yield the title compound as a yellow gum. M/z 463. 

Example 85 

10 The following Ulustrate representative pharmaceutical dosage forms containing the 

compound of formula (I), or a pharmaceutically acceptable salt or in vivo hydrolysable ester 
thereof (hereafter compound X), for therapeutic or prophylactic use in humans:- 



15 



(a): Tablet I 


mg/tablet 


Compound X 


100 


Lactose Ph.Eur 


182.75 


Croscarmellose sodium 


12.0 


Maize starch paste (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 




(b): Tablet II 


mg/tablet 


Compound X 


50 


Lactose Ph.Eur 


223.75 


Croscarmellose sodium 


6.0 


Maize starch 


15.0 


Polyvinylpyrrolidone (5% w/v paste) 


2.25 ^ 


Magnesium stearate 


3.0 




(c): Tablet III 


mg/tablet 


Compound X 


1.0 


Lactose Ph.Eur 


93.25 
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Croscarmellose sodium 


4.0 


Maize starch paste (5% w/v paste) 


0.75 


Magnesium stearate 


1.0 




(d): Capsule 


mg/capsule 


Compound X 


10 


Lactose Ph.Eur 


488.5 


Magnesium stearate 


1.5 




(e): Injection I 


(50 mg/ml) 


Compound X 


5.0% w/v 


IM Sodium hydroxide solution 


15.0% v/v 


0. 1 M Hydrochloric acid 


(to adjust pH to 7.6) 


Polyethylene glycol 400 


4.5% w/v 


Water for injection 


to 100% 




(f): Iivjection ll 


10 mg/ml 


Compound X 


1.0% w/v - 


Sodium phosphate BP 


3.6% w/v 


0. IM Sodium hydroxide solution 


15.0% v/v 


Water for injection 


to 100% 
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(2): Iniection III 


(.xmg/mi, Duilered to pHo) 


Compound X 


0.1% w/v 


Sodium phosphate BP 


2.26% w/v 


Citric acid 


0.38% w/v 


Polyethylene glycol 400 


3.5% w/v 


Water for injection 


to 100% 



Note 

The above formulations may be obtained by conventional procedures well known in 
5 the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for 
example to provide a coating of cellulose acetate phthalate. 
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1 . A compound of formula (I): 

R— S(0) 




5 (D 
wherein: 

n is 1 or 2; 

R' is chloro, fluoro, bromo, methyl or methoxy; 
is selected from one of the following three groups: 
10 i) halo, nitro, hydroxy, amino or cyano; 

ii) -X'-R^ wherein X' is a direct bond, -0-, -S-, -SO-, -SO2-, -NR\ -CO-, -CONR*'- 
-NR^CO-. -NR^S02- or NR^CONR'-; wherein R** and R' are independenUy hydrogen or 
CMalkyl optionaUy substituted-with one or more A; and R^ is selected from Ci-fialkyl 
optionaUy substituted with one or more A, C3.7cycloalkyl optionally substituted with one or 

15 more A, C3.7cycloalkylC|.6alkyl optionally substituted with one or more A, Ca-ealkenyl 

optionally substituted with o«e or more A. Cz^alkynyl optionally substituted with one or more 
A. phenyl optionally substitmed with one or more D. phenylC, .^alkyl optionally substituted 
witii one or more D, hetero?iiyl ring optionally substituted on a ring carbon by one or more D 
or (hieteroaryl Ting)C|.6allf(te>pti©nally substituted on a ring carbon with one or more D; 

20 wherein said heteroaryl ring is a carbon linked 6-membered ring containing 1-2 nitrogen 
atoms or a carbon linked^embered ring containing 1-3 heteroatoms selected independenUy 
from O, N and S; and wherein if said 5-membered heteroaryl ring contains an rNH- moiety 
that niti-ogen may be optiunally substituted with a group selected from^ 

iii) a nitrogen-linked 4-8 membered heterocyclic group optionally substituted on a ring carbon 
25 by one or more D and -wherein if said heterocyclic group contains an -NH- moiety that 

nitrogen may be optionally substituted witii a group selected from G; 

R^ is Ci^salkyljDptionally substituted witii one or more A, Cj.Tcycloalkyl optionally 
• •-*Hbs^lBtedswith.^eme-.<)iBj^^ optionally substituted with one or more D, a 
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carbon-linked 6-meinbered heteroaryl ring containing 1-2 nitrogen atoms optionally 
substituted on a ring carbon by one or niore D, or a carbon linked 5-membered heteroaryl ring 
containing 1-3 heteroatoms selected independently from O, N and S optionally substituted on 
a ring carbon by one or more D and wherein if said 5-membered heteroaryl ring contains an 
5 -NH- moiety that nitrogen may be optionally substituted with a group selected from G; 

A is selected from hydroxy, amino, halo, carboxy, A'^CCMalkyOamino, 
MA/'-di-(CMalkyl)amino, carbiamoyl and Ci^alkoxy; 

D is selected from: 

i) -X*-R'' wherein is a direct bond, -0-, -S-, -SO-, -SOr, -CO-, -NR'*S02-, -NR'^CO-, 

10 -NR^CONR^, -NR^- or -CONR^s wherein R^ and are independently hydrogen or C^alkyl 
optionally substituted with one or more hydroxy or Ci^alkoxy; and R^ is selected from 
hydrogen or Ci^alkyl optionally substituted with one or more hydroxy or Ci^alkoxy; 

ii) a 4-8 membered Het which is optionally substituted on a ring carbon with one or more 
groups selected from hydroxy, halo, Ci^alkoxy, Ci^alkyl or cyano and wherein if said 4-8 

15 membered Het contains an -NH- moiety that nitrogen may be optionally substituted with, a 
group selected from G; 

iii) -X^'-Ci^alkyl-X^-R*' wherein X* and R*" are as defined hereinbefore and X^ is -S-, -SO- or 
-SO2-; 

iv) cyano or halo; and 

20 v) -X^-R^ wherein X*" is -C(0)- or -SO2- and is a nitrogen-linked 4-8 membered 

heterocyclic group optionally substitutt^d on a ring carbon by one or more groups selected 
from hydroxy, halo, Ci^alkoxy,.Cualkyl or cyano and wherein if said heterocyclic group 
contains an -NH- moiety that nitrogepfc«iay be optionally substituted with a group selected 
from G; 

25 G is selected from Ci-6alkyt:.optionally substituted with one or more A, Cusalkanoyl 

optionally substituted with one or^^nore A, Ci^alkylsulphonyl optionally substituted with one 
or more A, Ci^alkoxycarbonyl optionally substituted with one or mor^, carbamoyl, 
A^-(Ci^alkyl)carbamoyl optionally substituted with one or more A, A^-(Ci.6alkyl)2carbamoyl 
optionally substituted with one or more A and benzoyl optionally substituted with one or more 

30 A; and 

R"* is hydrogen or fluoro; 
or a pharmaceuticaily acccptable-salt-oran in vivo hydrolysable ester thereeJf. 
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2. A compound of formula (I) according to claim 1 wherein n is 2 or a pharmaceutically 
acceptable salt or an in vivo hydrolysable ester thereof. 

5 3. A compound of formula (l) according to either of claims 1 or 2 wherein is methyl, 
chloro or fluoro or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 

4. A compound of formula (I) according to any one of claims 1 to 3 wherein is chloro. 
fluoro, bromo, iodo, nitro, amino, methoxy, acetylamino, hydroxy, Ci^alkylsulphanyl 

10 (optionally substituted with hydroxy), CMalkylsulphinyl, CMalkylsulphonyl, 

A^-(Ci4alk:yl)anuno (optionally substituted with hydroxy, methoxy, dimethylamino or 
carbamoyl), morpholino, 4-acetylpipera2in-l-yl, thiomorpholino, 1-oxothiomorpholino, 
1 , 1-dioxothiomorpholino, benzylamino, phenoxy , phenylsulphanyl (optionally substituted 
with A^-(C 1 -4alkyl)2carbamoyl) or phenylsulphinyl (optionally substituted with 

15 iV-(CMalkyl)2carbamoyl) or a pharmaceutically acceptable sah or an in vivo hydrolysable ester ' 
thereof, 

5. A compound of formula (J) according to any one of claims 1 to 4 wherein R^ is 
methyl, ethyl (optionally substituted with hydroxy), isopropyl, butyl (optionally substituted 

20 with hydroxy), phenyl [optionally subistituted with halo, N;//-dimethylcarbamoyl, 

iV-methyl-AT-ethylcarbamoyl, AT-methyicarbamoyl, N-ethylcarbamoyl, ethylamino (optionally 
substituted with hydroxy), mesyl, azetidinylcarbonyl, morpholinocarbonyl or 
pyrrolidiriylcarbonyl (optionally "sBfe^uted with hydroxy)] or carbon-linked pyridyl 
[optionally substituted with amino] or a pharmaceutically acceptable salt or an in vivo 

25 hydrolysable ester thereof . " ... 

6. A compound of formula f^) according to any one of claims whec&in R"^ is 
hydrogen or a pharmaceutically acceptable salt or an in vivo hydrolysable ester thereof. 



30 7. A compound of formula (I) selected from: 

(R)-A^-[2-Chloro-3-(l-oxothiomorpholino)-4-(ethylsulphonyl)phenyl]-2-hydroxy-2-methyl- 
3,3,3-trifluoropropanamide; 
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(R)-A^-[2-Chloro-3-(l-oxothiomoipholino)-4-(isopropylsulphonyl)phenyl]-2-hy^^ 
methyl-3,3,3-trifluoropropanamide; 

(R)-A^-[2-Chloro-3-(l J-dioxothiomorpholino)-4-{methyisulphonyl)phen^ 
methyl-3,3,3-trifluoropropanamide; . 

5 (R)-//-[2-Chloro-3-( 1 , 1 -dioxothiomoipholino)-4-(ethylsulphonyI)phenyl]-2-hydroxy-2- 
methyl-3,3,3-trifluoropropanainide; 

(R)-//-[2-Chloro-3-(l J-dioxothiomorphoUno)-4-(isopropylsulphonyl)phenyl]-2-^^ 
methyl-3 ,3 ,3-trifluoropropanainide; 

(R)-Ar-(2-Chloro-4iethyl$ulphonyl-3-methylsulphanylphenyl>2-hy^^ 
10 trifluoropropanamide; 

(R)-A'^-(4~Mesyl-3-methylsulphanyl-2-chlorophenyl)-2-hydroxy-2-me% 
trifluoropropanamide; 

(R)-A^-[2-Chloro-3-(4-acetylpiperazin-l-yl)-4-(ethylsulphonyl)phenyl]-2-hydroxy-^ 
3,33-trifluoropropanainide; 
1 5 (R)-7^- { 2-Chloro-3-[ 1 -(4racetyl)piperaziny l]-4-(methylsulphonyl)phenyl } -2-hydroxy-2- 
methyI-3 ,3 ,3-trifluoropropanainide; 

(R)-A^[2-Chloro-3-moq)holino-4-(methylsulphonyl)phenyl]-2-hydroxy-2-met^^ 
trifluoropropanamide; 

(R)-7/-[2-Chloro-3-(4-acetylpipera2in-l-yl)-4-(isopropylsulphonyl)phenyl]-2-hydroxy-2- 
20 methyl-3,3»3-trifluoropropanamide; and 

(R)-N-[2-Chloro-3-morpholino-4-(isopropylsulphonyl)phenyl]-2-hydroxy-2-methyl-'3,3.3- 
trifluoropropan amide ; 
" m- a'phtonsfCeutic^y^raeceepfabie salt or an in vivo hydroiysable ester thereof. 

25 8. A processrfor preparing a compound of formula (J) according to claim 1 or a 

pharmaceutically-iacceptable salt or an in vivo hydroiysable ester thereof, which process (in 
which variable groups are as defined for formula (I) unless otherwise-«feited) cpmprises of : 
(a) deprotecting a protected compound of formula (11): 
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R— S(0) 




(H) 



where Pg is an alcohol protecting group; 
(b) oxidising a compound of formula (III): 




(c) coupling compounds of formula (IV): 



R— S(0) 




(IV) 



10 with an acid of formula (V): 




wherein X is OH; ^ 

(d) coupling an aniline of formula (IV) with an activated acid derivative of formula (V); 
1 5 and thereafter if necessary: 

i) converting a compound of the formula (I) into another compound of the formula (I); 

ii) removing any protecting groups; or 

iii) forming a pharmaceutically acceptable salt or in vivo hydrolysable ester. 



) 
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9. A pharmaceutical composition which comprises a compound of formula (I) 
according to any one of claims 1 - 7, or a pharmaceutically acceptable salt or in vivo 
hydrolysable ester thereof in association with a pharmaceutically-acceptable diluent or 
carrier. 

10. A compound of the formula (I) according to any one of claims 1 - 7, or a 
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof for use in a method of 
treatment of the human or animal body by therapy. 

11. The use of a compound of the formula (I) according to any one of claims 1 - 7, or a 
pharmaceutically acceptable salt or in vivo hydrolysable ester thereof, in the manufacture of a 
medicament for use in the treatment of diabetes mellitus, peripheral vascular disease and 
myocardial ischaemia in a warm-blooded animal such as a human being. 



